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Air  conditionft,  test  of,  in  the  wholesale  tailoring 
establishment  of  the  John  Gorman  Co.  Edited 
by    JTobn    Howatt,    April. 

conditioning   work,   effect    of   war   on,    Dec. 

cooling   and    refrigeration — a    non-gaseous    refrig- 
erating machine   (Westinghouse-Leblanc)   April. 

cooling  and    refrigeration — Arctic-Pownall   system 

of   ice  making,  Nov. 

cooling,    drying   and    purifvin^   apparatus,    recent 
developments   of   the   Baldwin,    fan. 

supply  for  a  large  general  office  building  (Swift 
&  Co.)  S.  R.  Lewis,  Dec. 
Alt,  H.  L.,  utilizing  the  heat  in  a  pound  of  coal.  Jan. 
America's  coal  crisis,    Feb. 
America's  national  fault,  4Peb. 
America's  new  merchant   marine,   Nov. 
American    Association    of    Engineers,    May. 
American    Institute    of    Architects,    structural    service 

department   of  the,   April. 
American   Society  of  Heating  and  Ventilating  engin- 
eers. 

preparations  for  annual  meeting,  Jan. 

new  chapter  organized   in   Minnesota,    Tan. 

New   York   Chapter   gives   data   on    high-tempera- 
ture   drying,    Jan. 

Prof.   John  R.   Allen   addresses   Illinois   Chapter, 
Jan. 

Kansas  City  Chapter  discusses  wind  leakage  and 
domestic  hot  water  heating,  Jan. 

report  of  annual  meeting,   Feb. 

or^nization   of  the   council,    March. 

Illinois  Chapter  holds  war  session,  March. 

Illinois    Chapter    formulates    rules    for    handling 
boilers,   March. 

arrangements  for  summer  meeting,  April. 

committees   for   1918,  April. 

recent  developments  in  coal  mine  ventilation  dis- 
cussed before  the  New  York  Chapter,  April. 

Illinois     Chapter     discusses     the     "Kingdom     of 
Dust."   April. 

committee  to  develop  furnace  code,  May. 

changes  being  made  in  heating  system  for  Camp 
Funston   (Kansas  City  Chapter),  May. 

New   York  Chapter  elects   officers.   May. 

plans    for    Buffalo   meeting,    June. 

society's  new  year  book,  June. 

New  York  Chapter's  annual  dinner.  June. 

annual    dinner    and    dance    of    Illinois    Chapter, 
June. 

Kansas    City    Chapter    appoints    legislative    com- 
mittee, June. 

Eastern   Pennsylvania  Chapter,    May. 

proceedings  of  semi-annual   meeting,   July. 

annual    meeting   of    Michigan    Chapter,   Julv. 

research    committee    inspects    Bureau     of    Mines 
testing  station   in   Pittsburgh,   Aug. 

plans   for  further   advancement  of  warm-air  fur- 
nace heating,   Aug. 

New     York     Chapter     compiles     standards     for 
mechanical   and  natural  systems  of  ventilation, 

Illinois    Chapter    elects    new    officers,    Nov. 


annual   meeting  of   Kansas  City  Chapter,   Nov. 
date    fixed    for   annual    meeting,    Dec. 
New    York   Chapter   discusses   engineering   econo- 
mics of  heating,  Dec. 
American    Society    of    Mechanical    Engineers,    annual 
meeting  of,  Jan.,  Dec 

fuel   session   at    forthcoming   meeting   of,    May. 
mechanical    engineers'    symposium    on    fuel    con- 
servation,   Aug. 
Army  hospital  heating.   March. 
Baldwin  air  cooling,  drying  and  purifying  apparatus, 

recent   developments   of.    Tan. 
Bement,  A.,   fuel  economy   results   obtained   in   house 

heaters,    Dec. 
Boiler  room,   what  instruments  are  useful  and  desir- 
able in  a,  as  aids  to  saving  coal,  June. 
Boilers,    smokeless,    as    an    answer    to    the    coal    dis- 
tribution problem,  Sept. 
British  Institution  of  Heating  and  Ventilating  Engin- 
eers, Jan. 
annual  ideetin^  of,  Dec. 
Building  construction   during  the   war,    how   to   plan, 

Nov. 
Building   construction   gives   way   to   war   work,    Oct. 
Building    contractors'    satire    on    architects'    specifica- 
tions,  July. 
Building  industry,    national    organization    of,   Aug. 
Bureau  of  Mines  finds  waste  of  fuel  oil.  Nov. 
Camp  Upton,  how  the  constractors  saved  the  day  at, 

Jan. 
Cantonment  .  extensions,    plans    of    War    Department 

for,    C5ct. 
Carson,   Jerome,    S.,    Philadelphia   plan   of   coal   allot- 
ment,  Oct. 
Cast-iron   returns,    use    of,    in   district    heating   work, 

Tune. 
Central    station    heating. 

inside  data  on,  W.  H.   Frehsce,  June. 

central  station  hot  water  heating — proposed  rules 

and  contract  form  for,  in   Indiana,  June, 
central  station  hot  water  heating  service.  Bureau 

of    Standards   studies,    May. 
central   station   hot   water   heating  service,   stand- 
ards   of    compiled    by    Indiana    Public    Service 
Commission,  Oct. 
steam  heating  in  Salt  I^ake  City,  H.  M.  Ferguson, 

March, 
town   heating,   proposed   for   England,   Aug. 
new  sliding  scale  rates  for,  Dec. 
Central    war    industries    committee,    organization    of, 

Jan. 
Challenge  to  service,  F.  H.   Newell,  April. 
Chicago  Commission  on  Ventilation. 

ventilation    test    of    the    I^ewis-Champlin    school, 

II,  S.  R.  Lewis,  Jan. 
ventilation  test  in  an  old  school  building — Dante 
Grammar  school,  edited  by  S.  R.  Lewis,  Feb. 
and  March, 
test  of  air  conditions  in  the  wholesale  tailoring 
establishment  of  the  John  Gorman  Company, 
edited   by  John   Howatt,   April. 
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report  on  air  conditions  at  Paris  Garter  Factory, 
edited  by  Harrv  M.  Hart,  May  and  June. 

determininff  the  neat  given  off  by  engines  and 
-tower  piping,   E.    V.   Hill   and   W.   J.   Maucr, 


powe 

hi 

cnool 


school    building    heating   and   ventilation.     S.    R. 

Lewis.  Aug.  and  Sept. 
a    ventilation   paradox    (Chicago    freight   tunnel) 

Thomas  R.   Wilson,   Oct.   and   Nov. 
test    of    Chicago    and    Cook    County    School    for 
Boys.     Edited   by   Meyer  J.   Sturm,   Dec 
Chicago's      freight     tunnel—a     ventilation     paradox, 

Thomas  R.  Wiilson,  Oct.,  Nov. 
Chimney  loss,   figu|ing  by   chart,   Nov. 
Chimneys,  plain  talk  on,  E.  C.  Mllie.  Sept. 
Oocks — why  moving  clocks  ahead  will   help  win  the 

war,  April. 
Coal  (see  also  fuel). 

coal   allotment,    Philadelphia   plan   of,   Jerome    S. 

(Larson,   Oct. 
amount  of,  saved  by  various  economies,  Mav. 
burning    bituminous,     in     house-heating    boilers, 

\V.  A.  Pittsford,  Sept. 
buying  campaign  in  New  Jersev,  early,  Jun^ 
clean,  the  key  to  the  fuel  problem,  April, 
crisis,  America's.   Feb. 
directions    issued   by    federal    fuel   administration 

for  Illinois,  Nov. 
distribution   plan,    Aug. 
distribution  order,   details   of.   Sept. 
how  much  do  you  pay  for  the  water  on,  W.  H., 

Schai>horst,   Jan. 
new  priorities  list  for,  May. 
problem.  America's,  in  1918.  May. 

radiation    temperatures,    Nov. 
requirements,   the  countrv's,    Sept. 
saving    stations,    Philadelphia    heating    trade    es- 
tablishes, April, 
situation,   latest   advices   on    next   winter's.    Sept 
suggestions,  for  selecting,  storing  and  using,  July, 
supply  of,  limited  to  cement  manufacturers,  Sept. 
utilizing  the  heat  in  a  pound  of,  H.  L.  Alt,  Jan. 
week,  June. 

zone  system  for  distribution  of  bituminous,  May. 
Conduits,   steam  pipe,   from  the   old  to  the  new  in, 

June. 
Correspondence. 

hot  water  connections  to  garage,  Jan. 

formulas  for  figuring  pipe  capacities.  Jan. 

another  garage   heating  problem,.  Feb. 

back  draft  in  chimney.   Feb. 

heat  loss  and  leakage  loss  factors,  March. 

problem  in  calculating  required  radiation,  March. 

novel   scheme  for  heating  garages,   April. 

an  army  hospital  heating  problem,  April. 

reducing   velocit^r   to   pressure,   April. 

back  draft  in  chimney,  April. 

three-store  heating  problem,   Mav. 

proper  connections  for  pipe  coifs.  May. 

comparative  cost  of  pipe  coils  and  radiators,  May. 

novel  method  of  enclosing  radiators,  May. 

gafage  heating.  May. 

steam   heating   problems,   June. 

sizing  ducts  and  flues — method  No.   1  questioned 

by  correspondent,  June, 
figuring  heat  losses,  June. 

duration   in    hours   of   varying   outdoor   tempera- 
tures, July, 
intemretation   of   "adequate   ventilation,"   July, 
circulation  in  pipe  coils,  Aug. 
figuring  pipe  sizes  for  steam,  water,  and  air,  Aug. 
figuring  heat  losses  from  compound  walls,  Oct 
figuring  fume  extraction   problem,   Dec. 
measuring  air  delivered  through  mushroom  vent- 
ilators, Dec. 
Current  heating  and  ventilating  literature,  Jan.  June, 

July,  Oct 
Data  sheets,  standard,  on  heating  and  ventilation. 
S-B— computing    heat     losses,     equivalent     direct 

radiation    temperatures,    Nov. 
5-D— -computing  heat  losses,  heat  losses  for  vent- 
ilated roms,  Dec. 
5-K— computing   heat   losses,   heat   losses   for   hot 

blast    systems,    Dec. 
5-H — computing  heat  losses,  equivalent  hot  blast 

temperatures,  Oct. 
10-K--ducU    and    flues,    weight    of    sheet    metal 

pipes,  April. 
lO-L— ducts  and  flues,   factors  to  change   gauge, 

April. 
lO-M— ducts  and  flues,  sizing,  first  method,  April. 
10-N — ducts    and    flues,    sizing,    second    method, 

April. 
lO-O — ducts  and  flues,  sizing,  third  method.  May. 


10-P— <lucts     and     flues,     sizing     third     method* 

(cont'd).   May. 
lO-Q — ducts    and    flues,    sizing,    fourth    method, 

10-R — ducts  and  flues,  sizing,  fifth  method,  July. 
10-S — ducts     and     flues,     sizing,     fifth     method, 

(cont'd),  July. 
10-T — ducts  and  flues,  sizing,  sixth  method,  Aug. 
10-U — ducts    and     flues,    sizing,     sixth    method, 

(cont'd),  Aug. 
10-V — ducts   and    flues,    sizing,    seventh    method, 

Sept. 
10-W — ducts   and  .flues,    sizing,    seventh   method, 

(cont'd),  Sept 
11 -A — ducts  and  flues,  flue  outlets  and  dampen, 

Feb. 
11-B— duct    and    flue    details— details    of    revers- 
ing  dampers,    Feb. 
12 — -heating  and   ventilating  symbols,   March. 
13 — radiation — computing,   Jan. 
13-A — radiation— efficiencies,  Jan. 
13-C — radiation — computing,   example,   Jan. 
14- A — radiators — ^American     1-col.     Rococo,     Jan. 
14-B — radiators — ^American     2-col.     Rococo,     Feb. 
14-C — radiators — American     3-col.     Rococo,     Feb. 
14-D — ^radiators — American  4-col.   Rococo,   March. 
22- A — radiators — Kcwanee  1-col.  ornamental,  Nov. 
22-B — radiators — Kewanee  2-col.  ornamental,  Nov. 
28-(5 — ^radiators— H.   B.   Smith   Co.'s   1-col.   Princ- 
ess,   May. 
28-H^j'adiators— H.  B.   Smith  Co.'s  2-col.  Princ- 
ess, July. 
28-1 — radiators — H.    B.    Smith   Co.'s   3-col.   Princ- 
ess,  July. 
28-K— radiators — H.  B.   Smith  Co.'s  5-col.   Princ- 
ess, Aug. 
30-A — radiators — U.     S.     Radiator    Corporation's 

1-col.   Florentine,   Sept 
30-B — ^radiators — U.     S.     Radiator     Corporation's 

2-col.    Florentine,   Sept. 
30-C — radiators — \j.     S.     Radiator    Corporation's 

3-col.   Florentine.  Oct. 
30-D — radiators — U.     S.     Radiator    Corporation's 

4-col,   Florentine,  Oct. 
107— Fittinffs — rules    for    1915    std.    wt.    flanged 

fittings,   Tune.  ^  ... 

107- A — fittings — std.    wt.    pipe   flanges   and   bolts, 

June. 
107-B — fittings — std.    iTt.    elbows    and    reducers, 

flanged,    June. 
107-C — ^fittings — std,     wt.     straight    tees,     crosses 

and   laterals,  flanged,   June. 
107-D — fittings — std.    wt.    bull-head   reducing   tees 

and  crosses,  flanged,  Aug. 
107-E— fittings— std.        wt        reducing       laterals, 

flanged,   Oct. 
108 — extra    heavy    fittings — rules    for    1915    extra 

heavy   flanged   fitting,   Nov. 
108- A — extra    heavy     bttings — pipe    flanges     and 

bolts,  Dec. 
108-B— extra  heavy  fittings— elbows  and  reducers, 

flanged,  Dec. 
169-E--exhau8ter  systems — ^weight  of  sheet  metal 

pipes,   March. 
169-F — exhauster     systems — factors     to     change, 

gauge,    March, 
arrangement   of,    Dec 
Development   of   heating  and   ventilating   during   the 

paJBt  five  decades,  Werner  Nygren,  Aug. 
District    heating   work,    use   of    cast-iron   returns    in, 

June. 
Ducts  and  flues — sizing  by  method  No.  6,  Aug. 
Ductometer,   new  form  of,   Jan. 
Electricity,  the  hitch  in  heating  houses  by.  Sept 
E^swiler,  J.   E.,  measurements  of  low-pressure  steam 
for  heating  the  buildings  of  the  University  of 
Michigan,  March. 
Etigineers'  place  in  the  sun,  July. 
Engineers  serving  government  in  war,  Jan. 
Engines,  selecting  the  power  plant,  Feb. 
Engines,   space   requirements   for,   March. 
Englands'    fuel-rationing    order,    Nov. 
Fan  manufacturers  form  war  service  committees,  Nov. 
Feed  water,   measuring  the,  Jan. 
Ferguson,  H.   M.,  steam  heating  in   Salt  Lake   City, 

March.  .         .  . 

Figuring    steam    consumption    in    radiation,    J.    A. 

Strawn,   June.  ,         .       , 

Frehsee,  W.  H.,  inside  data  on  central  station  heat- 
ing,  tune. 
Frigorics,  definition   of,   Nov. 
Fuel  (see   also    coal)  ,       ,     , 

Fuel  administration's  campaign  for  fuel  conservation 
in  power  plants,  June, 
administration,  engineers  for,  Aug. 
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conservation      measure,      automatic      temperature 

regulation  as  a.  Not. 
conserration*    mechanical    engineers'    symposium 

on,  Aug. 
economy    results    obtained   in    house    heaters,    A. 

Bement,   Dec* 
Minneapolis  public  schools  to  be  limited  to  75% 

of  normal  amount  of,  Nov. 
problem,  the  official  facts  of  ours,  Nov. 
rationing  order,  England's,  Nov. 
rations,  homes  to  be  put  on,  Aug. 
store  savings  in,  Jan. 

waste,   Iowa   Sute   fuel   administration   on,   Nov. 
Gas  heaters  harmful  to  health,  are?  Nov. 
Gas  house  heating,  the  progress  of,   July. 
Hart,    Harry  M.,   report   on   air  conditions   at   Paris 

Garter   factory.   May,    June. 
Heat   given  off  by  engines  and   power  piping,  deter- 
mining. E.  V.  Hill  and  W.  J.  Maucr.  July, 
transmission  tables,  new,  William  R.  Jones,  Oct, 

Nov.,  Dec 
Heating,  army  hospital,  March. 

house,  by   electricity,   the  hitch   in,   Sept. 
intermittent    in    steam-heated    buildings,    records 

show    value    of,    Dec. 
men  in  military  service.  Jan.,  Feb.,  March.,  April, 

Tune,   Juljr.  Aug.,  Nov. 

lies,   Illinois    State    Coun( 


Fcl. 


Council   of   Defense   issues. 


steam,  in  Salt  Lake  City,  H.  M.  Ferguson,  March, 
the    Essinston   plant   of  the   Westinghouse    Com- 
pany,   Nov.,  Dec 


systems  savings  possible  in  large  hot  water,  Sept. 
systems,  reasons  for  failures  of,  J.  D.  Hoffman, 
July.  , 


Heating  and  ventilating  apparatus,   meeting  the  high 
cost  of,  March,  Aug. 
and     ventilating    equipment    as    realty     fixtures, 

Arthur  I*.   H.   Street,  Aug. 
and  ventilating  index,  a  notable,  Jan. 
and    ventilating  plants,   report   on   space   require- 
ments for,  Nov.  V 
and    ventilating   school    buildings,    S.    R.    l/cwis, 
Aug.  Sept. 
Heating  and  ventilation,   development  of,   during  the 

past  five  decades,  Werner  Nygren,  Aug. 
Hcatless   Mondays,   March. 

Hill,    E.  V.  and  W.  J.   Mauer,  determining  the  "heat 
given  off  by  engines   and   power   piping.   July. 
no      quarrel     necessary     between      natural     and 
mechanical    ventilation    advocates,    Nov. 
Hoffman,  J.   D.,   reasons   for  failures   of  heating  sys- 
tems, July. 
Hospital  heatinjr,  army,  March. 
Hotel   Statler,  Cleveland — how  leaking  steam  ran  into 

money  in  a  hotel  plant,   Sept. 
Housing,  industrial,  U.  S.  sUndards  for,  Oct. 

plans,   government,   Oct. 
How  leaking  steam  ran  into  money  in  a  hotel  plant, 

Sept. 
Howatt,  John,  test  of  air  conditions  in  the  wholesale 
tailoring    establishment    of    the    John    Gorman 
Co.,  April. 
Humidifying  devices,  limitations  of  in  warm-air  fur- 
naces.  Dec 
Index,   a  notable  heating  and  ventilating,   Jan. 
Indnstrial   housin|r,  U.   S.  standards   for,   Oct. 
Institution  of  British  Heating  and  Ventilating  Engin- 

crs.   May. 
Jones,     William    R.,    new    heat    transmission    tables, 

Oct.  Nov..  Dec. 
Kent.  William,  death  of,  Oct. 
Lane.     Alfred    M.,    leaky    windows    an    unnecessary 

handicap    to   the    heating   industry,    Sept. 
Legal   decisions. 

surcharge  for  heating  service  on   account   of  in- 
creased cost  of  fuel,  June, 
apportionment    of    expense    between    electric    and 

heating  departments,  June. 
combined  electric  and  heating  plant— cost  of  coal 

and   heating  rates,  June, 
discrimination    in    rates,    June, 
steam  heating — ^values»  return  and  minimum  bills, 

June, 
meter  rates  substituted  for  flat  rates,  June, 
unprotected  steam  pipe,   Feb. 
workmen's      compensation      law — installation      of 

heating    apparatus,    Feb. 
regulation  of  foreign  corporations,  Feb. 
architect's   certificate,   Feb. 
necessity  of  franchise  and  consent  of  commission, 

Feb. 
heating  and   humidifying  air   patent,   March, 
independent   contractor.    March, 
quantum  meruit  for  labor  and  materials,  Sept. 
mechanics'   lien   for   heating  plant.    Sept 


contest   for   possession    of    tools   and   equipment. 

Sept 
recoverv    under    contract    to   install   heating  and 

ventilating  plant,  Oct 
reduction  in  calorific  value  as  increase  in  charge 
for  ns,  Oct. 
Lewis,   S.    K.,  air  supply   for  a   large  general   office 
building  (Swift  &  Co.).  Dec. 
school    building    heating    and    ventilation,    Aug., 

Scot 
ventilation    test    of    the    Lewis-Champlin    school, 

II.,    Jan. 
ventilation  test  in  an  old  school  building — Dante 
Grammar  school,  Feb.,   March. 
Lillie,   E.    C,   plain   tauk   on   chimneys,   Sept. 
Lrle,  J.  I.,  how  to  use  a  psychrometric  chart,  Jan. 
Mauer,  W.  J..   E.   V.   Hill  and,  dcterming  the  heat 

given  off  by  engines  and  power  piping.  July. 
Measurements   of   low-pressure   steam   used   for   heat- 
ing the  buildings  of  the   Univeiaity   of   Michi- 
gan, J.   E.   Emswiler,  March. 
Mechanical    engineers,    symposium    on   fuel    conserva- 
tion. Aug. 
Meeting  the  high  cost  of  hating  and  ventilating  ap- 
paratus,   March, 
the  high  cost  of  heating  and  ventilating  apparat- 
.  us,  George  T.   Mott,   Aug. 
Metric   system   not   essential   in   export   trade,   Oct 
Mott,   George  T.,   meeting  the  high  cost  of   heating 

and  ventilating  apparatus.  Aug. 
Minneapolis  public  schools  to   be  limited   to   75%  of 

normal   amount  of   fuel,   Nov. 
Modern  practice  in  vapor  heating,   H.  L.  Alt,  May, 

June,  Aug.,   Sept,  Oct,  Nov.,   Dec. 
Natural    and     mechanicsu    ventilation    advocates,     no 

quarrel  necessarv  between.   E.  V.  Hill,  Nov. 
National  Association  of  Master  Steam  and  Hot  Water 
Fitters    (Heating  and   Piping   Contractors'    Na- 
tional  Association), 
master  steam   fitters  to  meet  in  Chicago,  May. 
proceedings  of  annual  meeting,  July, 
how    the    Chicago    master   steam    fitters    came   to 
join   the    national    organization.    Sept 
National   Association   of   Master   Plumbers,   trade  ex- 
tension  work   the  keynote  at  the   annual  con- 
vention  of,   July. 
National   District  Heating  Association. 

data      wanted      on      underground      construction 
troubles,   March. 
President  George  W.   Martin   on   the  outlook   in  the 
central  station  heating  industry,  June, 
committee  meetings   held  July  8,   1918,   at  Cedar 

Point   O.,   July, 
meeting   of   executive   committee    takes   place   of 

annual  convention,   Sept. 
educational    committee    proposes    standard    rules 
for  fiffurin^  radiation.    Sept. 
National  Federation  of  Building  Industries,  organiza- 
tion  of   Aug. 
New  York  Board  of  Health  interpreto  "adequate  vent- 
ilation," May. 
discussion  of,   E.   V.   Hill,  July. 
New  York  Steam  Co.  rates  reviewed  by  Public  Serv- 
ice Commission,  Jan. 
Newell,  F.  H.,  a  challenge  to  service,  April. 
Newport  Boiler   Co.   wins  suit   brought  against  it  by 

Spencer   Heater   Co.,    June. 
New  books. 

a  heating,  plumbing  and   tinning  cost  book,  Jan. 
second     edition     of    Gifford's    ^'Central     Station 

Heating,"  June, 
a  handbook   on  piping,   Aug. 
New   publications. 

finding    and    stopping    waste    in    modern    boiler 

rooms,   March, 
firing    bituminous    coal    in    large    house    heating 

boilers,   March, 
percentage    of     extraction     of     bituminous     coal, 

April, 
fuel     economy    in    the    operation    of    hand-fired 

power   plants,   July, 
sheet   metal   workers'   manual.  Auk. 
essentials  of  sheet  metal  work  ana  pattern  draft- 
ing,  Aug. 
effects    of  moisture    on    the    spontaneous    heating 

of  stored  coal,  Aug. 
weights  of  various  coals,  Aug. 
pipe  and  the  public  welfare,  Aug. 
a    study    of    the    heat    transmission    of    building 

materials,  Aug. 
maximum    prices    of    coke,    Aug. 
friction  of  water  in  pipes  and  fittings,   Sept 
fuel  saving  in  office  buildings  and  stores,  Oct. 
methane   accumulations   from   interrupted    (mine) 
ventilation,    Oct 
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tars  distilled  from   bituminous  coal  in  hand-fired 
furnaces,  Oct. 

Nygren^  Werner,  development  of  heating  and  ventila- 
tion during  the  past  five  decades,  Aug. 

Philadelphia  heating  trade  establishes  coal-saving 
stations,  April. 

Philadelphia  plan  of  coal  allotment,  Jerome  S.  Car- 
son,  Oct. 

Pipe  coils  and  radiation,  relative  cost  of,  July. 

Pipe  conduits,  steam,  from  the  old  to  the  new  in, 
June. 

Pipe  construction,  problems  in  underground,  June. 

Pittsford,  W.  A.,  burning  bituminous  coal  in  house 
heating  boilers,   Sept. 

Power  plant  efficiency,  in  charge  of,  Aug. 

Power  plant  engineering. 

measuring  tne  feed  water,  Jan. 
selecting   the   power   plant   engines,    Feb. 
space  requirments  for  engines,  March, 
steam  tumnes  for  building  power  plants,  Aug. 
the  need  of  the  building  power  plant  in  war  times. 
May. 

Pressure  and  temperature  control  in  an  office  build- 
ing  supplied  with  steam  from  a  central  station, 
June. 

Psychrometric  chart,   how  to  use  a,  J.   I.   Lyle,  J[an. 

Radiation  below  water  level,  problems  in  locating, 
Feb. 

Radiators,  recent  tests  on  pressed  steel,  June. 

Reasons  for  failures  of  heating  systems,  J.  D.  Hoff- 
man, July. 

Reconstruction   era,    opening   of   the,    Dec. 

Refrigeration — Arctic-Pownall  system  of  ice  making, 
Nov. 

units,    small — 1-Johns-Manville    A.-S.   machine, 
April. 

Refrigeration  machine,  a  non-gaseous  (Westinghouse- 
I^e-Blanc)    April. 

Relation  of  respiratory  diseases  to  classroom  venti- 
lation,  May. 

Remodeling  a  candy  factory  plant  to  reduce  con- 
densation losses,  Sept. 

Research  bureau  on  hotisehold  engineering,  April. 

Savings  possible  in  large  hot-water  heating  systems, 
Sept. 

Schaphorst,  W.  F.,  how  much  do  you  pay  for  the 
water    on   coal?     Jan. 

School  building  heating  and  ventilation,  S.  R.  Lewis, 
Aug.,  Sept. 

Screw   threads,    new    movement   to    standardize,    Dec. 

Smokeless  boilers  as  an  answer  to  the  coal  distribu- 
tion   problem,    Sept. 

Specifications,  a  building  contractor's  satire  on  arch- 
itects', July. 

Standard  data  sheets  on  heating  and  ventilation  (see 
data   sheets). 

Standards  of  central  station  hot  water  heating  serv- 
ice,   Oct. 

Steam     consumption     in     radiation,     figuring,     J.     A. 
Strawn,  June, 
measurements   of  low  pressure,   used  for  heating 
the    buildings   of    the    University    of   Michigan, 
J.    E.    Emswiler.   March, 
turbines   for  building  power  plants,    Aug. 
Strawn,   J.    A.,   figuring  steam   consumption   in   radia- 
tion,  June. 
Steam    trao    tests,    recent,    Dec. 

Street,  Arthur  L.  H.,  heating  and  ventilating  equip- 
ment as  realty  fixtures,  Aug. 


Sturm,  Meyer  J.,  test  of  Chicago  and  Cook  County 
School   for   Boys,   Dec. 

Swift  &  Co. — air  supply  for  a  large  general  office 
building,  S.   R.  Xewis,   Dec. 

Temperature — a  study  of  degrees  of  discomfort^  Aug. 

Temperature  control  practice,   new   methods   in,   Feb. 

Temperature,  lower  indoor,  as  a  war  conservation 
measure,   Jan. 

Temperature,  pressure  and  control,  in  an  office  build- 
ing supplied  with  steam  from  a  central  station, 
June. 

Tests,  comparative,  in  New  York  school  buildings 
with  mechanical  and  natural  ventilating  sys- 
tems, July. 

Trade   extension   campaij^,   speeding  up   the,   Aug. 

Trade  extension  committee,  government's  war  pro- 
gramme causes  trade  extension  committee  to 
limit    its    activities,    Oct. 

Tunnel,  proposed  New  Jersey-New  York  vehicular, 
April. 

Turbines,  steam^  for  building  power  plants,  Aug. 

Underground    pipe    construction    problems    in,    June. 

U.  S.  Fuel  Administration,  plans  of,  for  inspecting; 
steam   power  plants,   Sept. 

fublications    of,    Sept. 
uel    saving   bv    industrial    planttf,   Dec 
data   wanted    oy,    Dec. 
the   need   of  fuel-oil   conservation.   Dec. 
Vapor  heating,  modern  practice  in,  H.  L.  Alt,  May. 
I.     the  Adsco  system,  June. 
II.     the  Hutchison  system,  July. 
III.     the  McAlear  system.  Sept 
V.     the  Marsh  system,  Oct. 
VI.     the  Moline  system,  Nov. 
Ventilating  plant,  unique,  for  one-story  school  btiild- 

ings,  Tuly. 
Ventilation  law,  school  house,  in  Texas,  July. 

no  (quarrel  necessary  between   natural  and  mech- 
anical ventilation  advocates,   E.   V.   Hill,   Nor. 
paradox    (Chicago    freight    tunnel)     Thomas    R. 

Wilson,  Oct.,  Nov. 
proposed    New    Jersey-New   York   vehicular    tun- 
nel, April, 
relation  of  respiratory  diseases  to  classroom.  May. 
test  in  an   old  school  building^Dante  Grammar 

school,  edited  by   S.  R.   Lewis,   Feb^  March, 
wardrobe    for    school    buildings,    W.    F.    Walker, 

April, 
the  movement  to  eliminate  mechanical  ventilation 
in  New  York  Citv  public  schools,  Oct. 
Wage  scales  in  the  building  trades,  Aug. 
Walker,  W.  F.,  wardrobe  ventilation  for  school  build- 
ings, April. 
War  Industries  Board's  circular  No.  21,  Nov.  priority 
list,  Nov. 
announces    relaxation    of    regulations.    Dec. 
last   order   of   the,   Dec. 
Wardrobe    ventilation    for    school    buildings,    W.     F. 

Walker,  April. 
Weather   charts    for   New   York,    Boston,    Pittsburgh, 
Chicago    and     St.    Louis,    Jan.,    Feb.,     March, 
April,    May,   June,   Dec. 
Wilson.   Thomas   R.,   a   ventilation   paradox    (Chicago 

freight  tunnel),   Oct.,   Nov. 
Windows,    leaky,    an    unnecessary    handicap    to    the 

heating  industry,   Alfred   M.   Lane,    aept. 
Wood  vs.  coal,  Feb. 
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Utilizing  the  Heat  in  a  Pound  of  Coal 

An   Analysis  of  the  Relation  between    Heating   and   Mechanical   Equipment 

from  a   Fuel   Standpoint. 

By   HAROLD  L.  ALT 


The  time  has  come  when  heating  and 
ventilating  must  be  considered  on  a 
broader  basis  and  more  in  its  relation  to 
the  other  equipment  in  a  building  with 
which  it  must  be  associated.  To  carry 
out  the  nation-wide  movement  for  con- 
servation and  economy  it  is  necessary  to 
produce  the  maximum  amount  of  service 
out  of  a  pound  of  coal  and,  while  this 
object  has  always  been  the  goal  of  all 
good  engineers,  it  is  doubtful  if  some  of 
the  specialists  have  taken  into  considera- 
tion the  service  performed,  or  which  can 
be  performed  by  a  pound  of  coal  out- 
side the  limitations  of  their  concentrated 
activities. 

How  much  and  what  can  a  pound  of 
coal  be  made  to  do  and  is  it  being  util- 
ized to  its  full  extent  in  existing  and  pro- 
posed installations?  To  consider  this 
question  intelligently  it  is  necessary-  to 
review  the  cycle  through  which  heat — 
formed  by  the  combustion  of  fuel — 
passes  in  the  process  of  utilizing  its  lib- 
erated energy  to  the  utmost  practical 
limit. 

In  the  first  place  the  pound  of  coal  is 
thrown  into  the  boiler   furnace  and  is 


there  burned,  delivering — if  proper  con- 
ditions of  combustion  are  provided — all 
of  its  energy  in  the  form  of  heat.  Part 
of  this  heat  is  radiated  into  the  ash  pit 
and  the  surrounding  atmosphere,  part  is 
used  in  raising  the  fresh  cold  air  supply 
up  to  the  temperature  of  the  gases  of 
combustion,  and  part  passes  oif  and  up 
the  stack  there  producing  all  or  part  of 
the  required  draft;  the  larger  portion, 
however,  is  absorbed  into  the  water  in 
the  boiler  and  evaporates  a  certain  quan- 
tity of  the  water  into  steam. 

The  steam  then  leaves  the  boflcr  and 
if  it  is  to  be  used  most  effectively  this 
steam  will  be  generated  at  high  pressure 
and  will  not  enter  the  heating  system 
direct,  but,  instead,  will  be  utilized  for 
some  power-producing  apparatus,  such  as 
an  engine,  pump,  turbine,  etc.  After  leav- 
ing such  devices  the  exhaust,  while  hav- 
ing lost  its  high  pressure,  still  possesses 
much  of  its  original  heat  energy  and' 
may  be  turned  into  a  heating  system  and' 
the  remaining  heat  utilized.  In  fact,, 
some  of  the  oldest  engineers  whose  ex- 
perience has  been  the  largest,  claim  that 
the  same  building  can  be  heated  to  the 
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same  degree  with  a  fewer  number  of 
pounds  of  exhaust  steam  than  with  Uve 
steam.  ^  If  this  cdtttention  is  true  then 
the  tAtilizatipn  of  stfeam  for  power  pur- 
poses is  an  actual  heating  ^jecdnoiny '  ex-  . 
elusive  of  the  g^in  madd  on  the  power 
end.     .  ^       .. 

But,'. while  the  exhaust  may  be  con-' 
densed  and  used  in  the  heating  system 
during  the  winter,  this  does  not  provide 
for  a  profitable  employment  of  the  same 
exhaust  during  the  summer  months  and 
this  has  always  been  somewhat  of  a  de- 
terring factor  when  the  proposal  to  use 
steam  units  throughout  an  installation 
has  been  considered.  Modem  progress, 
however,  has  now  come  to  the  rescue 
and  for  the  summer  months  has  evolved 
a  most  essentij^l  and  desirable  use  for 
this  surplus  in  the  shape  of  exhaust 
steam  refrigeration  by  the  absorption 
system. 

In  this  system  the  ammonia  is  driven 
out  of  the  aqua  ammonia  contained  in  the 
ammonia  boiler  by  interior  coils  into 
which  the  exhaust  steam  is  admitted. 
The  ammonia  vaporizes,  due  to  the  heat 
of  the  steam,  and  generates  a  very  high 
preissure;  under  these  conditions  it  is 
cooled  and  condensed  in  a  condenser 
after  which  it  is  ready  for  use  in  cooHng 
coils  either  of  the  direct^expansion  type 
or   through    a  brine-circulating  system. 

PERCENTAGE  OF  HEAT  USED  IN  REFRIG- 
ERATING SYSTEM. 

But. what  are  the  proportions  exist- 
ing in  such  an  installation  and  what  per- 
centage of  the  energy  of  the  pound  of 
coal  finally  reaches  the  refrigerating  sys- 
tem and  makes  its  appearance  in  the 
shape  of  a  solid  cake  of  ice? 

In  reference  to  this  the  graphic  chart 
shown  in  Fig.  1  is  particularly  interest- 
ing. Here  a  per  cent  scale  at  the  top 
indicates  the  percentage  of  total  heat  in 
the  coal  while  the  black  lines  indicate 
graphically  the  percentage  of  heat  at 
various  stages  by  their  length;  the  hol- 
low extensions  on  the  black  lines  in- 
dicate the  amount  of  loss  occurring  in 
the  step  listed  at  the  left. 


Thus,  the  first  line  at  the  top  indi- 
cates the  heat  produced  by  .the  combus- 
tion of  the  coal,  this  being  token  as 
■  100% ;  the  next  line  indicate^  the 
amount  of  heat  left  after  the  stack  loss 
xyi'21%  (indicated  by  the  hollow  exten- 
sipn  on  <he  right)  is  deducted;  the  next 
line  indicates  the  amount  pf  heat  left 
after  deducting  the  7%;  ash  pit  and  rad- 
iation losses,  this  being  the  amount  of 
heat  delivered  into  the  water  and  going 
to  form  steam.  After  this  is  indicated 
a  2%  loss  occurring  in  the  piping  between 
the  boiler  and  the  apparatus  in  which 
the  steam  is  used  for  power;  the  next 
line  indicates  the  amount  of  heat  so  de- 
livered, or  about  70%,  and  the  next  the 
amount  used  or  about  10% ;  after  this 
is  shown  the  amount  of  heat  in  the  ex- 
haust or  about  60%,  all  of  which  form- 
erly must  have  been  entirely  wasted  dur- 
ing the  summer  months.  In  the  winter 
this  could  have  been  utilized  at   100% 

Producecf^y  Coo/      loo%  | 
LostttpStticfr- 
LcsfinJiahPfAeM., 
J)e//ye^dJhA  Sf^am 
LostJnPtpJ^ 
Me//¥ere^/oJ^/^ff//fe 
U3tdm£f9^/ne 
Defire/'eef  A^x/fOi^at 
(Tae^for/feotJ^  «^} 

ZoatmJteffif.P^'oeeM  JiWfl 

J)€^e/Qped  m/h  Ice     Jteit^^Hi 

FIG.     1— PERCENTAGE     OF    HEAT    USED     IN 
REFRIGERATING    SYSTEM. 

efficiency  for  heating,  but  unless  absorp- 
tion refrigeration  is  resorted  to  in  the 
summer  60%  of  the  pound  of  coal  will 
have  to  be  wasted  during  the  summer 
months  which  is  half  the  time  or  an 
average  of  30%  for  the  entire  year. 

There  is  considerable  loss  in  the  re- 
frigeration equipment  due  to  absorption 
of  heat  during  the  hot  weather  so  that 
only  about  50%  efficiency  of  the  appara- 
tus is  obtainable,  but  even  at  50%  the 
60%  of  the  heat  in  the  pound  of  coal 
will  give  a  utilization  of  30%  which  ap- 
pears in  the  form  of  ice,  or  about  33%, 
if  refrigeration  without  ice  is  used. 
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GRAPHIC      CHART      BASED      ON      AVfiRAGES  .^Ktii»*5,o»v,tt>^§ 

ONLY  rJTRCSJ^JSCAU:  ^^????«?««« 

^'ocfaceef  bf  Coo/     loo%\ 

r^       .        .  ,  Lost  in3of/t^  ^95%  I 

On  the  chart  only  average  percentages  j)efiyei'e<fU3r€am     I5i\ 

obtained  under  normal  operating  condi-  Loat/nF/p/ny  /^%l 

lions  are  shown  and  probably  no  single  D^liir^red  to  Engine     yzM%\ 

plant   would    follow   these   percentages  E^mmLoases  f-ax'g 

aU  the  way  through,  although  it  might  ^/^^^JJ^?     <5*2l 

approximate  them.    The  fallacy  of  ex-  uJdfZjieanL      e^J 

pecting  exactness  in  such  a  general  state-  Lost/nieefr/^j^oc^ssi 

ment  can  be  seen  from  the  fact  of  the  Deve/cped  into  Ice     xtzK\ 

great  variation  in  steam  consumed  per  fig.  2— heat  losses   and  utilizations 
I.  H.  P.  of  various  types  of  standard  ^^^  ^  single-cylinder  engine. 

engines  and  pumps  on  the  market  to-  is  self-evident  that  both  can  be  reduced 

day.  to  B.  T.  U.  and  the  difference  between 

For  instance — one  engine  will  require  be    assigned    as    engine    losses    and    as 

per  I.  H.  P.  hour  on  utilized  in  the  production  of  work.    But 

Triple  expansion  engines 11  to    14  lbs.  of  steam 

Compound  engines 12  to     15    "      "       " 

Simple,  condensing  engines 17  to    20    "      "       " 

Simple,  non-condensing  jacketed  engines 18  to    22    "      "       " 

'    Simple,  non-condensing  unjacketed  engines 24  to     35    "      "     •" 

Piston  and  plunger  pumps 60  to  200   "     "       " 

The  graphic  chart  therefore  is  based  there  is  no  connection  between  this  and 

on  averages  only  and  must  not  be  too  a  boiler  horsepower, 
closely  criticised.     It  gives  a  good  idea.         According  to  the  accepted  definition 

however,    of   th^  "heat   efficiencies    and  of  a  boiler  horsepower  it  consists  of  the 

losses  of  the  pound  of  coal.  evaporation  of  30  lbs.  of  water  from  a 

For    example — a    certain    engine    re-  temperature  of  100°  F.  into  steam  at 
quires  20  lbs.  of  steam  per  horsepower  ^  70  lbs.  gauge  or  the  equivalent  of  evap- 
at  70  lbs.  gauge  and,  if  the  mechanical  orating  34J/2  lbs.  of  water  from  and  at 
equivalent  of  heat  is  2545  B.  T.  U.,  per  212°  F.  into  steam  at  atmospheric  press- 
horse-power,    then   it   is   very   easy   to  ure.     This  requires 
compute  the  heat  efficiency  of  the  engine,  34.5  X  970.4  =  33,479  B.  T.  U. 
since  each  pound  of  steam  at  70  lbs.          Someone  recently  discovered  that  this 
gauge  contains  1116  B.  T.  U.     Then  the  was  a  trifle  over  thirteen  times  as  much 
input  is  1116  B.  T.  U.   X  20  and  the  as  an  engine  horsepower  by  the  following 
developed  I.  H.  P.  or  2545  B.  T.  U.  and  reasoning: 
2545/1116  X  20  =  11.4%  used  in  the 

engine.    At  30  lbs.  per  I.  H.  P.  7.6%  1  foot  pound  =  778  B.  T.  U. 

would  be  used  and  at  15  lbs.  15%.  1  engine  H.  P.  =  33,000  ft.  lbs.  per 

All  of  which  leads  to  the  point  where  min. 

the  uselessness  is  perceived  of  trying  to  1  engine  H.  P.  hour  =33,000  X  60  = 

establish  any  practical  relation  between  1,980.000  ft.  lbs. 

the  boiler  and  engine  horsepower.     Of  1,980,000/778  =  2,545  B.  T.  U.  per  en 

course    there   is   a   theoretical   relation  gine  horsepower, 

since  both  may  be  reduced  to  B.  T.  U.  33,479/2545  =  13.1   -f 
If  the  quantity,  pressure  and  tempera- 
ture of  the  steam  entering  an  engine  is         This  relation  is  authentic  but  of  little 

measured  and  the  temperature,  pressure  use. 
and  quantity  of  the  exhaust  is  noted  it         It  is  much  more  essential  to  know  the 
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distribution  of  the  B.  T.  U.  in  a  pound  in  Fig.  2.     In  this  graphic  analysis  25% 

of  coal,  these  being  divided  up  about  as  of  the  B.  T.  U.  is  lost  in  the  boiler,  \A% 

follows,  assuming  14,000  B.  T.  U.  per  in  the  piping  to  the  engine,  1.3%  loss  in 

pound  of  coal  burned.  the  engine  and  7.8%  utilized  for  work, 

(a)  B.T.U.  developed  in  burning  1  lb.  of  coal ....  14,000  X  lOO^o  =  14,000 

(b)  B.T.U.  lost  up  stack 14,000  X  21%  =  2,940 

(c)  B.T.U.  lost  in  ash-pit  and  radiated 14,000  X  7%  =  980 

(d)  B.T.U.  lost  in   piping. 14,000  X  2%  =  280 

(e)  B.T.U.  used   in   engine 14,000  X  10%  =  1,400 

(f)  B.T.U.  left  in  exhaust 14,000  X  60%  =  8,400 

(g)  B.T.U.  utilized  in  heating  system  (or) 14,000  X  60%  =  8,400 

(gg)  B.T.U.  lost  in  refrigeration  plant 14,000  X  30%  =  4,200 

Igg)  B.T.U.   incorporated   into   ice 14,000  X  30%  =  4,200 

From  this  it  can  readily  be  seen  how  with  64.4%  left  for  heating  or  refrig- 

many  B.  T.  U.  per  poimd  of  fuel  are  eration  work. 

available  at  any  point  and  how  many  In  Fig.  3  is  shown  the  results  obtained 

can  be  utilized  under  conunon  operating  from  a  steam  turbine  where  the  total 

conditions.  B.T.U.  generated  loses  25%  in  the  boil- 
er, 1.37%  in  the  piping  to  the  turbine, 

ADVANTAGE  OF  RUNNING  BOILERS  ABOVE  0.53%   radiation  from  the  turbine,  has 

RATED    CAPACITY 

It  is  well  known  that  a  boiler  operated      ^^J^S^C^  'Z% 

under  high  pressure  will  produce  steam  zoatrnJaot/^r 

to  a  large  extent  depending  upon  the  De/tiferet^/bS/'^m    7s%\ 

grate  area  and  intensity  of  draft  rather  Lost m Piping 

thari  on  the  heating  surface.     In   fact  ^€//yere<//b7ifr6//?e7^ 

many   corporations   make   it   a   regular  ^r^^'T^t!^^'/'*         ^"^I 

practice  to   run  their  boilers  at   100%  rr   h     h   f              txl 

overioad  or  200%  rating.    On  this  basis  LJatTnl^fr^J      m4%\ 

a  nominal  boiler  horsepower  may  pro-  Devehpecf in^  Ice  344%\ 

duce  anywhere  from  30  to  60  lbs.  of  ^^^  j-results  obtained  from  a  steam 

steam  per  hour  according  to  the  degree  txjrbine. 
of  overload  and  an  engine  may  consume 

anywhere  from  11  to  35  lbs.  of  steam  4.38%   transformed  into  work,  leaving 

per  engine  horsepower.     The  uselessness  68.72%   for  heating  or  refrigeration, 

of  trying  to  establish  a  practical  rela-  In  Fig.  4  is  shown  the  result  from  a 

tion  between  two  such  variables  is  ap-  tandem  compound  engine,  run  condens- 

parent  and  the  old  catalogue  phrase  that  ing.     Here  it  is  seen  that  the  boiler  loss 

"one  boiler-horsepower  equals  two  en-  is  25%,  piping   1.3%,   condensation  in 

gine   horsepower"   should   be    forgotten  engine    2.5%    transformed    into    work 

once  and  for  all.  11.8%.     The  balance  is  carried  off  in 

the   condensing   water,   leaving   no   ex- 

HEAT   PERCENTAGE  CHART  FOR  VARIOUS  haust  for  heating  or  other  uses,  this  re- 

TYPES  OF  PRIME  MOVERS  suiting  in  a  dead  loss  of  59.4%.    Thus 

the  most  efficient  engine  is  not  by  any 

The  distribution  of  the  B.  T.  U.  in  a  means  the  most  economical  when  con- 
pound  of  coal  is  even  more  interesting  sidered  from  the  pound  of  coal  stand- 
when  considered  for  special  cases.  For  pont  for  to  supply  a  heating  system  with 
instance  the  heat  losses  and  utilizations  this  engine  there  must  be  used  a  heating 
for  a  single-cylinder  engine  in  which  the  plant,  or  else  additional  high-pressure 
exhaust  is  utilized  for  heating  are  shown  steam  must  be  taken   from  the  boilers 
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FIG. 


-RESULT   FROM   TANDEM   COMPOUND 
ENGINE.    RUN    CONDENSING. 


and    injected    into   the    heating   system 
through  a  reducing  valve. 

The  diagram  for  the  heating  plant  is 
shown  in  Fig.  5.  Here  of  the  100% 
developed  25%  is  lost  in  the  boiler  and 


JREiKCJSirr  Scale — ^  i 
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FIG    5— DIAGRAM    FOR    HEATING    PLANT. 

75%  is  delivered  into  the  steam  for 
heating  or  refrigeration  use.  If,  in  Fig. 
4,  the  exhaust  had  been  utilized,  instead 
of  being  condensed,  59%  of  every  pound 
of  coal  burned  under  the  power  boilers 
for  power  would  have  been  available  for 
heating  or  refrigeration  use. 


How  Much  Do  You  Pay  for  the  Water  on  Coal  ? 


By  W.   F.   Schaphorat. 


It  is  a  common  practice  for  coal  dealers 
to  "wet  down"  the  coal  they  sell  for  the 
purpose  of  laying  the  dust.  Water,  how- 
ever, is  rather  "heavy  stufif."  It  takes  but 
12  cu.  ft.  of  it  to  make  a  ton.  At  the  pres- 
ent high  cost  of  coal  and  its  trend  upward, 
the  cost  of  water  is,  therefore,  going  up 
also. 

How  much  water  will  cling  to  coal  is, 
of  course,  uncertain.  10  lbs.  might  be  the 
limit  with  smooth,  hard,  large-lump  anthra- 
cite. Anthracite,  however,  does  not  need 
wetting  as  much  as  bituminous  and  the 
softer  coals.  Fine  soft  coal  will  doubtless 
absorb  100  lbs.  of  water  per  ton.  Coal  dust 
will,  perhaps,  absorb  its  own  weight  in 
water. 

For  example,  let  us  assume  that  after 
being  wetted  down,  a  ton  of  coal,  as  sold, 
is  actually  1,900  lbs.  coal  and  100  lbs.  water 
and  that  the  dealer's  price  is  $4.00  per  ton. 
What  is  the  actual  price  per  ton? 

The  method  of  computing  this  can  be  put 
in  the  form  of  a  formula: 
2,000 

X  P  =  A 

2,000  —  W 
where  A  is  the  actual  price  per  ton 


W,  the  weight  of  water  per  2,000  lbs. 

P,  dealer's  price  per  ton. 

Substitute  in  this  formula  and  you  will 
find  the  actual  price  in  the  above  problem 
to  be  $4.21  per  ton. 

That,  however,  is  not  all.  There  is  an- 
other loss,  the  cost  of  evaporating  the  100 
lbs.  of  water  in  the  furnace.  Although  not 
so  great,  it  is  a  loss  that  is  worth  consider- 
ing, where  much  coal  is  purchased.  In 
direct  contact  with  the  flames,  with  no  in- 
termediate iron  shell  to  diminish  efficiency, 
a  pound  of  coal  should  evaporate  at  least 
10  lbs.  of  water.  Ten  pounds  of  coal  would, 
therefore,  be  required  to  evaporate  the 
above  100  lbs.  of  water,  which  leaves  but 
1,890  lbs.  of  "effective  coal"  per  2,000  lbs. 

Substituting  in  the  above  formula  we  get 
$4.23  as  the  actual  cost  per  ton.     Consider- 
ing  this   loss,    in    addition    to   the   first   loss, 
the  formula  becomes: 
2.000 

V      p     ; ^ 

2,000  —  1.1  W 
Although  2Z  cents  per  ton  may  not  sound 
like  much,  it  is  easy  to  see  that  when  sell- 
ing  100  tons  per  day   the  coal  dealer  can 
easily  make  $23.00  on  "watered  stock." 
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Ventilation  Test  of  the  Lewis-Champlin  School 

II 

Edited  by   SAMUEL   R.   LEWIS. 
(Continued  from  December  Issue) 


Room  No.  104. 

March  8,  1917 

1.  The  amount  of  air  delivered  for 
each  occupant  was  42  cu.  ft.  per  min- 
ute. 310  cu.  ft.  per  minute  were  leav- 
ing the  room  at  other  points  than  at 
the  exhaust.  This  is  characteristic  of 
a  plenum-  system  for  a  room  on  the 


leeward  side.  The  location  of  supply 
and  exhaust  openings  with  reference 
to  each  other  and  the  exposed  surfaces, 
is  supposedly  fortunate,  since  both  are 
on  an  interior  wall,  opposite  the  cold 
exposure.  All  of  the  operating  condi- 
tions were  presumably  normal.  The 
fan  was  running  at  slightly  above  the 
calculated  speed.  The  distribution 
was    fair,    as    evidenced    by   the   COj 
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observations.  There  was  evidently  a 
circular  motion  of  the  entire  room  air 
content,  starting  at  the  supply  opening 
and  gradually  dropping  toward  the 
floor  as  the  cooling  influence  became 
manifest.  Thus,  the  COg  was  higher 
at  station  4  than  at  station  6.  A  quiet 
air  space  was  observed  between  sta- 
tions 2  and  3  under  the  blast  of  air 
from  the  supply  opening.  There  was, 
at  least,  no  objection  to  the  motion  ob- 
served. Some  objection  to  the  lack 
of  motion  might  fairly  be  raised  at  cer- 
tain points  in  the  room. 

2.  The  temperatures  were  excellent, 
and  are  supported  by  other  observa- 
tions of  January  9,  10,  12  and  15,  1917. 
The  temperature  at  the  floor,  near  the 
outside  wall  was  generally  around  five 
degrees  cooler  than  the  temperature 
in  the  center  of  the  room,  four  feet 
above  the  floor.  As  there  is  no  base- 
ment under  the  first  floor,  some  justifi- 
cation is  evident  of  the  complaint  by 
the  teacher  of  a  cold  floor.  It  may  be 
overcome,  however,  by  heating  the 
room  for  a  longer  time  prior  to  occu- 
pancy. 

3.  The  moisture  content  was  10% 
too  low,  according  to  the  temperature, 
since  with  a  70*  dry  bulb,  a  40%  rela- 
tive humidity  is  most  comfortable. 

4.  The  dust  content  was  very  high, 
both  as  compared  with  other  rooms 
and  with  that  outside.  Much  of  it 
seemed  to  be  in  suspension  in  the  room, 
and  as  the  amount  at  the  exhaust  was 
less  than  that  in  the  samples  from  the 
stations  in  the  room,  some  local  condiy 
tion,  such  as  recent  agitation,  perhaps 
by  movement  of  the  pupils,  must  be  re- 
sponsible. It  is  doubtful  if  the  dust 
count  of  March  8  in  room  104  means 
anything  especially  serious.  Chalk 
dust  was  doubtless  present,  thougli  all 
reasonable  precautions  were  taken  to 
present  it. 

5.  The  bacteria  colonies  in  room  10-1 
as  compared  with  other  rooms  .i-e 
rather  low.  They  are  strikingly  low 
at  station  3,  under  the  supply.  The 
same  condition  was  noted  January  9. 


Kindergarten 

March  8,  1917 

1.  The  amount  of  air  delivered  for 
each  occupant  was  41  cu.  ft.  per  min- 
ute. Slightly  more  air  was  leaving 
the  room  at  the  exhaust  than  was  en- 
tering at  the  supply  opening,  indicat- 
ing inward  leakage,  probably  through 
the  outside  wall.  This  is  checked  by 
the  fact  that  the  wind  was  from  the 
west.  The  same  relation  of  supply 
and  exhaust  openings  is  in  effect  as  in 
room  104.  As  observed,  the  air  dis- 
tribution was  very  smilar  to  room  104. 


KINDERGARTEN.    LEWIS-CHAMPUN 
SCHOOL. 

The  occupants  were  at  station  1  when 
the  CO2  readings  were  taken,  and  the 
latter  testify  strikingly  to  this. 

2.  The  room  was  too  warm  and  this 
fact,  together  with  the  observations 
of  January  9,  indicate  some  improper 
air  supply  condition  affecting  the 
temperature,  or  poorly  adjusted  ther- 
mostats. Since  the  moisture  content 
is  fixed  by  the  regulating  instrument 
in  another  room,  the  temperature 
should  be  kept  lower  than  72,  which  is 
very  close  to  the  upper  margin  of  the 
**comfort  zone."  The  teachers  have  a 
tendency  frequently  (about  every  half 
hour)  to  open  the  windows.  The  ther- 
mostat may  be  set  unduly  high  so  as 
more  quickly  to  compensate  for  this. 
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lion  IS  accouniaoie,  since  ine  moisxure 
in  the  two  sides  of  the  building  is  sup- 
plied by  different  steam  jets. 

4.  Very  much  less  dust  seems  to  be 
evident  than  in  104,  and  the  relation 
borne  by  that  in  the  room  to  that  in 
the  exhaust  seems  more  logical.  Tests 
made  in  January  in  this  room  indicated 
that  the  dust  content  increased  about 
25%  when  the  occupants  were  run- 
ning and  jumping. 

5.  We  do  not  observe  any  particu- 
lar significance  in  the  bacteria  count, 
except  that  the  bacteria  followed  the 
crowd  and  increased  at  station  1. 
while  in  104  the  corresponding  point, 
not  especially  occupied  was  lowest  in 
bacteria. 

Room  No.  201,  and  Check  Test  on  Room 
No.  301. 

1.  Room  201  was  tested  in  January, 


n  on  March  28. 

March  28. 
r^acn  occupani  was  receiving  26  cu. 
ft.  of  .air  per  minute.  Although  this 
room  was  on  the  windward  side,  the 
breeze  did  not  overcome  the  fan  press- 
ure and  390  cu.  ft.  per  minute  were 
leaving  the  room  elsewhere  than  at  the 
exhaust.  The  location  of  supply  and 
exhaust  openings  with  reference  to 
each  other  and  the  cooling  surface  is 
very  diflferent  to  that  in  efifect  in  room 
104.  The  supply  is  delivered  in  a  direc- 
tion parallel  with  the  glass,  and  the 
exhaust  is  on  the  opposite  side  of  the 
room  along  an  outside  wall.  The 
cubic  feet  of  space  per  occupant  was 
280,  as  compared  with  340  for  104.  The 
fan  speed  was  but  2  R.  P.  M.  slower 
than  when  104  was  tested. 

The  rather  high  average  of  COg  in 
the  room  (8.6)  proves  the  anemo- 
meter observation  of  a  deficient  volume 
of  fresh  air.  Contrary  to  the  expecta- 
tions of  some  of  us,  the  COg  content 
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was  very  evenly  proportioned  at  the 
four  stations  (at  one  8.4;  at  two  7.9; 
at  three  8.9;  and  at  four  9  parts).  The 
average  CO«  at  the  four  stations  was — 
at  2  ft.  above  the  floor— 9.4;  at  4  ft. 
above  the  floor,  10.1 ;  and  at  7  ft.  above 
floor,  6.3  parts.  While  ithe  highest 
COg  at  stations  1  and  2  was  at  2  ft. 
above  the  floor,  the  highest  at  stations 
3  and  4  was  at  4  ft.  above  the  floor. 

As  was  expected,  the  whirling  ef- 
fect of  the  entire  room  contents,  due 
to  the  location  of  the  supply,  caused 
a  slightly  higher  COg  content  at  sta- 
tion 4.  The  test  indicates  that  the 
stratum  of  contaminated  air  4  ft.  above 
the  floor  at  station  4,  is  encountered  at 
station  1  about  2  ft.  lower  down,  on 
its  corkscrew-like  journey  to  the  ex- 
haust. Room  301  is  directly  over  room 
201,  and  is  identical  with  it  in  arrange- 
ment. No  flat  comparison  can  be 
made,  because  of  the  difference  in  the 
number  of  occupants.     Fresh  air  was 


being  delivered  at  the  rate  of  over  38 
cu.  ft.  per  occupant  per  minute,  and 
each  occupant  had  355  cu.  ft.  of  air 
space.  The  results,  however,  show 
very  good  distribution,  with  the  cork- 
screw effect  well  marked,  and  nothing- 
in  any  of  the  tests  shows  any  reason, 
so  far  as  air  distribution  is  concerned. 
Cor  criticising  the  plan  of  these  rooms. 

2.  The  tendency  in  both  rooms  on 
March  28  was  to  keep  them  unduly 
warm,  with  a  low  relative  humidity. 
The  tendency  shown  in  all  of  the  tests 
was  to  maintain  room  201  at  unduly 
high  temperature. 

3.  It  will  be  noticed  that  the  outside 
relative  humidity  was  but  36%  as  ob- 
served at  the  school ;  on  March  9,  with 
60%  relative  humidity  outside,  room 
201  was  at  74**  dry  bulb,  and  26%  rela- 
tive humidity. 

4.  The  dust  observations  do  not  con- 
vey any  particular  information,  except 
that  they  indicate  some  not  unexpected 
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variations,  possibly  due  to  sudden  wind 
flurries  at  the  intake.  Some  settling 
out  of  the  dust  into  the  long  horizontal 
basement  duct  would  be  expected, 
since  room  201  has  one  of  the  longest 
ducts,  but  such  settlement  was  not  in- 
dicated by  the  tests. 

5.  The  bacteria  colonies  seem  to 
check  fairly  well  with  the  COo  obser- 
vations. Note  particularly  the  low 
count  at  station  1,  seven  feet  above  the 
floor,  and  the  high  count  two  feet 
above  the  floor.  It  indcates  that  in 
its  circular  movement  around  the 
room,  the  incoming  air  is  diluted  by 
contaminated  air  even  at  the  7- foot 
height,  when  it  reaches  station  4. 

Room  No.  209. 

March  9,   1917. 

1.  The  amount  of  air  delivery  per 
occupant  was   30  cu.   ft.   per  minute. 


330  c.  ft.  per  minute  were  leaving  else- 
where than  at  the  exhaust,  indicating 
an  outward  lee-side  leakage  of  about 
one-fourth  of  the  supply.  The  location 
of  the  supply  and  exhaust  openings  is 
the  same  with  reference  to  the  glass 
surface  as  in  201,  but  the  exhaust  is 
on  the  same  side  6f  the  room  as  the 
supply.  The  fan  was  running  at  10 
B.  P.  M.  below  the  speed  in  effect 
when  104  was  tested.  All  of  the  tests 
in  the  room  seem  to  be  consistent  and 
in  our  judgment  show  the  best  results 
to  be  expected  from  this  type  of  plant. 

2.  The  temperature  was  too  high, 
and  the  humidity  too  low.  Compared 
with  the  observations  of  January, 
there  is  indicated  a  tendency  in  the 
colder  weather  of  January  to  keep  the 
tempered    air   chamber   too   warm. 

3.  More  moisture  and  lower  temper- 
ature would  have  been  better. 

4.  The  dust  observations  are  con- 
sistent with  104  and  suggest  chalk  dust, 
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SHOWING    METHOD    OF    EXHAUST 

VENTILATION. 

or  agitation  by  occupants.  The  num- 
ber of  dust  particles  and  bacteria  col- 
onies apparently  have  no  coordinatio.i. 
5.  The  bacteria  observations  arc 
consistent,  and  very  interesting  as 
compared  with  the  results  on  the  same 
day  in  201,  which  is  the  same  distance 
from  the  fan  and  which  is  symmetrical 
in  every  way  with  209,  except  as  to 
cubic  feet  of  air  supply  per  minute,  per 
occupant,  and  as  to  relation  of  supply 
location  to  exhaust  location.  Room 
201  had  an  average  number  of  colon- 
ies three  times  as  high  as  209.  The 
test  of  201  of  March  28  shows  no  such 
startling  variation  from  209.  We 
cannot  account  for  the  difference,  ex- 
cept perhaps  because  of  recent  move- 
ment within  the  room  by  the  pupils. 

Room  No.  304. 

March  9.   1917. 

1.  The  amount  of  air  delivered  per 
occupant  was  44  cu.  ft.  per  minute. 
530  cu.  ft.  per  minute  were  escapint^: 
elsewhere  than  at  the  exhaust  and 
this  a^^ainst  the  light  breeze.  The 
relation  of  the  supply  and  exhaust 
openings  and  the  plan  of  the  room 
duplicate  room  209.  No  explanation 
is  minifest  for  the  poor  showing  as 
to  CO2  results,  in  a  room  the  dupli- 
cate of  209,  when  each  occupant  was 
receiving    nearly    50%    more    air    per 


minute  than  209.  The  effects  of  the 
adjacent  old  Lewis  school  may  ac- 
count for  this.  Possibly  it  may  be 
that  in  209  the  occupants  were  in  mo- 
tion or  had  very  recently  been  mov- 
ing about,  thus  accounting  for  the 
tremendous  dust  count  and  the  bet- 
ter dilution  of  the  COg,  while  in  304 
the  dust  shows  low,  with  poor  dilu- 
tion, indicating  that  the  occupants 
were  quiet. 

2.  The  temperature  was  satisfactory, 
but  the  relative  humidity  was  too 
low.  The  tests  of  January  indicate 
some  tendency  to  overheat  the  tem- 
pered air,  as  mentioned  before. 

3.  The  relative  humidity  was  rea- 
sonably consistent  with  the  tenrper- 
ature.  There  is  a  strong  indication 
that  the  temperature  could  not  have 
been  maintained  much  lower  without 
increasing  the  humidity,  and  a  prob- 
ability that  the  limit  of  the  moisture 
introducing  apparatus  had  been 
reached. 

4.  There  is  strong  evidence  that  the 
occupants  were  quiet,  and  that  the 
blackboards    were    not    being    used. 
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5.  The  bacteria  indications  are  fair- 
ly consistent. 

Room  No.  305. 

March    15,    1917. 

1.  The  amount  of  air  delivered  per 
occupant  was  42  cu.  ft.  per  minute. 
660  cu.  ft.  per  minute  were  escaping 
elsewhere  than  at  the  exhaust.  The 
room  in  plan  is  a  duplicate  of  201,  as 
regards  supply,  exhaust,  and  expos- 
ure, except  that  the  exhaust  is  on  the 
north  end,  while  in  201  it  is  on  the 
south  end.  The  fan  was  running  at 
164  R.P.M.,  two  revolutions  faster 
than  when  201  was  tested.  The  COg 
observations  indicate  rather  uneven 
distribution,  and  the  occupants  evi- 
dently were  quiet.  The  average  CO^^ 
content  of  7.75  parts  with  42  cu.  ft.  of 
fresh  air  supply  per  occupant  does  not 
check  very  satisfactorily  with  the  care- 
ful tests  of  room  201  and  301,  in  which 
the  physical  conditions  are  similar. 

2.  The  room  was  too  warm.  There 
is  perfect  means  in  the  plant  to  cor- 


rect this  fault,  and  this  could  easily 
have  been  corrected. 

3.  The  moisture  content  was  too 
low  for  the  temperature. 

3.  The  dust  in  305  was  considerably 
lower  than  in  the  duplicate  201,  indi- 
cating, however,  that  the  occupants 
of  305  were  quiet. 

Discussion. 

Only  a  small  number  of  the  tests 
actually  made  are  shown  herewith,  for 
the  reason  that  these  tests  merely  es- 
tablished the  technique,  or  verified  the 
results  shown.  Tests  were  made  of 
the  conditions  in  effect  when  recircu- 
lating, but  no  conclusions  can  fairly 
be  drawn  from  them,  because  of  the 
constant  shifting  of  the  population  of 
the  building  from  room  to  room,  in 
and  out  of  doors,  etc.  Since,  wlien  re- 
circul.iting,^the  corridors  are  used  as  a 
return  duct,  open  doors  and  transoms 
could  not  be  prevented,  'ihe  recircu- 
lation apparatus  is  used  only  when 
warming  the  building  prior  to  its  oc- 
cupancy, and  then  as  a  matter  of  econ- 
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omy.  As  a  safeguard,  there  is  an  in- 
dicator in  the  principars  office,  as  well 
as  in  the  engine  room,  showing  when 
the  air  is  being  recirculated. 

1.    AS  TO  AIR  VOLUME,  DISTRIBUTION,  AND 
MOTION. 

As  this  plant  is  installed,  the  speed 
oC  the  fan  is  governed  by  the  steam 
engine  governor,  and  may  be  varied 
within  a  considerable  range  by  the  en- 
gineer, without  the  knowledge  of  the 
occupants  of  the  building.  Naturally, 
the  tendency  of  the  engineer  will  be 
to  run  the  fan  fast  enough  to  warm  the 
building,  regardless  of  the  require- 
ments of  ventilaton.  It  is  suggested 
that  a  recording  revolution  counter 
for  each  fan,  the  charts  of  which  are 
regularly  checked  by  the  authorities, 
would  be  desirable.  A  variation  of 
ten  revolutions  per  minute  in  this  ap- 
paratus would  make  a  difference  of 
nearly  25%  of  the  volume  of  air  de- 
livered. There  are  ribbons  at  the  sup- 
ply openings  in  the  rooms,  but  these 
are  not  any  evidence  of  an  adequate 
delivery  velocity. 

An  attractive  feature  of  the  com- 
bined heating  and  ventilating  plant  at 
the  Lewis  Champlin  School  is  that  it 
is  necessary,  in  order  to  heat  the 
rooms,  to  ventilate  them.  The  heat- 
ers are  so  proportioned  that  in  cold 
weather  at  least,  so  low  is  the  maxi- 
mum possible  temperature  of  the  hot 
air,  that  full  capacity  ventilation  be- 
comes necessary  in  order  to  heat  the 
rooms.  When  it  is  considered  that 
the  fuel  and  labor  are  in  direct  propor- 
tion to  the  amount  of  fresh  air  handled 
in  a  mechanical  ventilating  system, 
the  importance  of  this  feature  will  be 
clear.  A  serious  objection  to  those 
ventilating  systems  separate  from  the 
heating  system,  such  as  are  used  in 
inany  cities  other  than  Chicago,  is  the 
tendency  of  the  operating  engineers  at 
every  opportunity,  regardless  of  occu- 
pancy to  close  down  the  ventilation. 


The  tests  indicate  as  satisfactory 
distribution  of  the  entering  air  as  can 
be  expected  with  the  dilution  principle 
of  ventilation.  The  corkscrew-like 
travel  of  the  air  around  the  rooms,  in 
a  gradually  downward  direction 
toward  the  vents/  causes  each  station 
to  be  swept  by  the  air,  and  to  this  ex- 
tent the  effect  of  ventilation  by  dis- 
placement is  approached.  The  occu- 
pants at  points  in  the  breathing  zone 
nearer  the  exhaust  opening  must,  of 
course,  come  in  contact  with  some  of 
the  air  contaminated  by  others  earlier 
in  the  circuit,  as  evidenced  by  an  oc- 
casional high  CO2  index.  Owing  to 
local  conditions,  such  as  corners,  furni- 
ture, dead  centers,  etc.,  some  other 
high  CO2  spots  were  noted.  These 
would  be  overcome,  if  the  occupants 
of  the  rooms  were  moving  about.  Un- 
doubtedly, the  distribution  and  also 
the  dilution  would  be  iftnproved,  if 
each  room  were  provided  with  a  local 
fan  to  increase  the  currents  and  en- 
courage the  mixing  of  the  entering  air 
with  that  in  the  rooms.  Such  cur- 
rents, if  not  too  high  velocity,  will,  we 
know,  promote  comfort. 

So  far  as  these  tests  indicate,  the 
location  of  the  supply  opening  in  rela- 
tion to  the  location  of  the  exhaust 
opening  has  little  bearing.  That  is, 
the  distribution  of  the  air  in  the  rooms 
tested  was  fully  as  good  where  the 
supply  and  exhaust  openings  were  on 
opposite  sides  of  the  room  as  when 
they  follovved  the  common  practice 
and  were  both  on  the  same  side  of  the 
room. 

We  must  conclude  from  the  tests 
that  the  distribution  of  the  air  in  these 
rooms  is  as  good  as  is  ordinarily  ob- 
tained in  any  room  having  ventilation 
on  the  dilution  principle.  As  Chicago 
school  buildings  are  now  built,  venti- 
lation by  dilution  is  apparently  sought, 
for  the  supply  and  exhaust  openings 
are  extremely  large,  so  as  to  minimize 
opportunities  for  high  air  velocities. 
The  volume  of  the  air  handled  was  not 
always    up    to    the    requirement    and 
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while  this  requirement  could  easily 
have  been  maintained,  the  plant  is  defi- 
cient in  that  no  means  are  provided  to 
insure  a  constant  fan  speed.  The  tests 
show  the  need  for  better  distribution, 
and  indicate  to  some  extent  the  lines 
upon  which  improvement  can  be  made. 

2.   AS  TO  TEMPERATURE. 

The  temperature  in  general  was 
maintained  at  a  higher  point  than  we 
believe  to  be  good  practice,  especially 
when  it  is  possible,  as  it  is  possible 
here,  to  compensate  by  additional 
moisture  content  for  a  lower  tempera- 
ture. It  is  possible  to  maintain  a  max- 
imum temperature  of  68**  F.  in  this 
building,  but  the  tendency  was  to 
maintain  70°  up  to  as  high  as  74°.  We 
suspect,  due  to  the  unduly  low  humid- 
ity, that  the  desire  of  the  teachers, 
rather  than  the  best  interest  of  the 
pupils,  was  consulted  in  setting  the 
thermostats.  With  the  apparatus  in- 
stalled, it  would  be  as  simple  a  matter 
to  maintain  68**  dry  bulb  temperature 
with  40%  relative  humidity  as  to  carry 
73**  dry  bulb  and  25%  relative  hu- 
midity. 

3.   AS    TO    MOISTURE. 

In  general,  better  humidifying  work 
can  be  done  with  an  air  washer,  with 
control .  of  the  temperatures  of  both 
air  and  water  when  they  are  brought 
into  contact  with  each  other.  The 
steam  jets  by  our  tests  were  doing 
very  good  work,  but  were  not  of  suffi- 
cient capacity,  or  the  controllers  were 
adjusted  too  low.  With  the  quality 
of  Chicago  water,  no  objectionable 
odor  comes  from  the  steam.  With 
some  water,  due  generally  to  the  vol- 
atilazation  of  organic  matter,  the  steam 
gives  off  an  offensive  odor  and  can- 
not be  used  satisfactorily  for  humidi- 
fying the  air. 

4.   AS   TO   DUST. 

The  dust  content  is  very  high 
throughout.  It  seems  from  our  tests 
to  be  no  higher  in  the  supply  openings 


at  the  rooms  than  at  the  fan  intake. 
Apparently,  even  if  the  fan  handled 
dust  free  air,  there  would  be  a  consider- 
able dust  content  in  the  rooms,  and 
this  would  be  proportional  very  much 
more  to  the  activities  of  the  occupants 
of  the  rooms  than  to  the  amount  of 
dust  entering  at  the  fan.  All  floors^ 
except  in  the  kindergarten,  were  oiled,, 
and  all  practicable  means  were  taken 
to  eliminate  chalk  dust,  but  it  appears 
from  these  tests  that  the  dust  in  the 
rooms  was  largely  foot-carried,  and 
that  it  was  diffused  more  by  the  ac- 
tivities of  the  occupants  than  by  the 
ventilating  system. 

5.   AS   TO    BACTERIA. 

We  believe  little  weight  should  be 
attached  to  the  bacteria  observations 
in  this  particular  series  of  tests,  as 
they  seem  to  bear  no  especially  marked 
relation  to  any  other,  observed  condi- 
tion. We  believe,  however,  that  gen- 
erally the  bacteria  count  will  be  high 
when  the  dust  content  is  high. 

Conclusions 

The  tests  at  the  Lewis  Champlin 
School  demonstrate  the  need  for  im- 
provement in  the  design  of  the  ordi- 
nary school  room  ventilating  system, 
particularly  as  to  the  distribution  of 
the  fresh  air.  They  indicate  an  oppor- 
tunity for  better  operation,  possibly 
for  more  nearly  automatic  control  of 
•  volume,  temperature,  and  humidity. 
By  "automatic"  we  mean  particularly 
the  elimination  of  the  human  element. 
They  show  particularly  the  importance 
of  further  study  as  to  means  of  reduc- 
ing the  dust  content.  It  is  not  entirely 
clear  whether  the  ventilating  system, 
or  other  conditions,  are  of  major  im- 
portance, as  affecting  dust  in  school 
rooms. 

The  data  gathered  will  be  of  the 
greatest  value  for  comparative  analysis 
with  tests  of  other  methods  of  venti- 
lating in  other  buildings,  which  tests 
are  now  in  progress  by  the  Chicago 
Commission  on  Ventilation. 
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How  to  Use  a  Psychrometric  Chart 

Ten  Typical  Examples  and  Their  Solution,    Based    on    the    Carrier    Psy- 
chrometric  Chart. 

By   J.    I.    LYLE, 
President,  American  Society  of  Heating  and  Ventilating   Engineers. 


In  all  branches  of  engineering  re- 
quiring more  than  the  ordinary  amount 
of  calculation,  it  has  long  been  the 
tendency  to  simplify  the  various  com- 
putations, as  far  as  possible,  by  the  use 
of  tables  or  charts,  or  both.  In  the 
field  of  thermodynamics  no  one  sub- 
ject has  been  in  greater  need  of  such 
simplification  than  air  conditioning. 
Here  we  have  a  variety  of  problems  in 
which  a  slight  alteration  of  the  con- 
ditions often  makes  an  astonishing 
difference  in  the  total  results. 

Since  the  development  of  air  condi- 
tioning on  its  present  extensive  scale  it 
has  become  a  matter  of  the  first  im- 
portance for  heating  engineers  to  fa- 
miliarize themselves  with  the  princi- 
ples involved.  Up  to  the  present  time 
it  is  a  matter  of  common  knowledge 
that  the  average  heating  engineer  has 
not  brushed  up  on  this  subject  to  the 
extent  he  should  in  order  to  take  ad- 
vantages of  his  growing  opportunities 
in  this  field. 

Among  the  various  noteworthy 
psychrometric  charts  that  have  been 
published  is  one  designed  by  Willis  H. 
Carrier  and  presented  in  a  paper  read 
before  The  American  Society  of 
Mechanical  Engineers.  This  chart 
was  acclaimed  at  the  time  as  a  classic 
of  its  kind  and  it  immediately  took 
rank  as  an  authoritative  exposition  of 
the  subject.  Recently  a  new  form  of 
this  chart  has  appeared,  which  is  re- 
produced herewith. 

It  is  generally  recognized  that  much 
time  and  labor  may  be  saved  by  the 
use  of  this  and  similar  charts,  but  the 
fact  remains  that  such  saving  depends 


to  a  very  large  extent  on  how  familiar 
one  becomes  with  the  chart  itself.  In 
short,  it  is  often  true  that  while  the 
advantages  of  a  given  chart  are  freely 
admitted,  the  time  required  to  master 
its  use  often  act  as  a  deterrent  to  its 
widespread  adoption. 

In  an  effort  to  remove  this  possi- 
bility, as  far  as  this  particular  chart  is 
concerned,  the  following  instructions 
have  been  prepared,  in  which  almost 
every  feature  of  an  air  conditioning 
problem  has  been  presented  and  its 
solution  shown  on  the  chart. 

INSTRUCTIONS  fOR  USE  Ot  CHART. 

All  references  to  temperature  are  in 
degrees  Fahrenheit. 

Dry-»bulb  temperaitures  are  repre- 
sented by  vertical  lines,  with  values  in- 
dicated on  lower  edge  of  chart. 

Wet-bulb  temperatures  are  repre- 
sented by  oblique  straight  lines,  with 
values  indicated  on  curved  line  marked 
"wet  bulb  temperature." 

Dew-point  temperatures  are  repre- 
sented by  horizontal  lines  and  their 
values  indicated  on  curved  line  mark- 
ed "wet-bulb  temperature." 

Percentages  of  relative  humidity  are 
represented  by  converging  curved 
lines,  with  values  indicated  between 
the  oblique  straight  lines  for  63**  and 
64°   wet-bulb   temperature. 

Any  two  of  the  above  properties 
may  be  found  if  the  other  two  are 
known.  First,  find  the  point  of  inter- 
section of  the  lines  representing  the 
given  properties,  and  then  follow 
through    this   point,    the    lines    reprd- 


Digitized  by 


Google 


34 


THE  HEATING  AND  VENTILATING  MAGAZINE 


1918 


senting  the  unknown  properties,  and 
the  values  of  the  latter  can  be  read 
from  their  respective  scales. 

Example  1. — Given:  Dry-bulb 
temperature,  70**;  wet-bulb  tempera- 
ture 60**.  Find  the  percentage  of  rela- 
tive humidity  and  the  dew  pont.  Lo- 
cate point  of  intersection  of  vertical 
line  representing  70**  dry-bulb  temper- 
ature and  the  oblique  line  representing 
60**  wet-bulb  temperature. 

Reading  from  this  point  the  percent- 
age of  relative  humidity  is  56  and  the 
dew-point  53.4**. 

Example  2.  Given:  Dry-bulb  tem- 
perature, 80"* ;  relative  humidity,  59%. 
Find  the  dew-point  and  wet-bulb  tem- 
perature. Locate  the  point  of  inter- 
section of  the  vertical  line  represent- 
ing 80**  dry-bulb  temperature  and  the 
curved  line  representing  59%  humid- 
ity. 

Reading  from  this  point,  the  dew- 
jjoint  is  64.8**  and  the  wet-bulb  tem- 
perature 69.5**. 

Example  3.  Given:  Dry-bulb  tem- 
perature, 75** ;  dew-point  temperature, 
55**.  Find  percentage  of  relative  hu- 
midity and  wet-bulb  temperature.  Lo- 
cate the  point  of  intersection  of  the 
vertical  line  representing  75**  dry-bulb 
temperature  and  the  horizontal  line 
representing  55**    (wet-bulb  scale). 

Reading  from  this  point  the  relative 
humidity  is  49.8%   and   the  wet-bufb 
.  temperature  62.3**. 

Example  4.  Given :  relative  humid- 
ity, 50%;  wet-bulb  temperature,  60°. 
Find  dry-bulb  temperature  and  dew- 
point.  Locate  the  point  of  intersec- 
tion of  the  curved  line  representing 
50%  humidity  and  the  oblique  line 
representing  60**  wet-bulb  temperature. 

Reading  from  this  point,  the  dry- 
bulb  temperature  is  71.7**  and  the  dew- 
point  52**. 

Example  5.  Given:  wet-bulb  tem- 
perature, 55** ;  dew-point,  50**.  Find 
dry-bulb  temperature  and  relative  hu- 
midity. Locate  the  point  of  intersec- 
tion of  the  oblique  line  representing 
55**  wet-bulb  temperature  and  the  hori- 


G  A 
zontal  line  representing  dew-point  ol 

Reading  from  this  point  the  dryCiB 
bulb  temperature  is  61.5**  and  the  rela>  HI ' 
tive  humidity  68%. 

Example    6.     Given:    Relative     hu-nRC 
midity,  40%;    dew-point,    40**.      Find, 
dry-bulb    temperature    and    wet-bull/^* 
temperature.     Locate  the  point  of  in- 
tersection   of   the   curved    line    repr 
senting  40%  relative  humidity  and  th< 
horizontal   line   representing  40**    de 
pdint. 

Reading  from  this  point,  the  dry 
bulb  temperature  is  65.02**  and  the  wet 
bulb  temperature  52*. 


TOTAL    HEAT   OF   AIR 


functioii£::^| 


The  total  heat  of  air  is  a 
of  its  wet-bulb  temperature,  as  de-i 
scribed  and  proven  by  Willis  Hj 
Carrier  in  his  rational  psychrometri( 
formulae.  In  the  chart,  it  is  taken  fori 
the  sake  of  convenience  as  above  zero^ 
degrees  Fahrenheit, 

The  total  heat  in  B.  T.  U.  is  repre- 
sented by  horizontal  lines  with  values' 
indicated  at  the  left  by  the  scale   D,: 
"Total    Heat    Above    Zero    Degrees: 
Contained  in  One  Pound  of  Dry  Ai: 
Saturated   with   Moisture." 

To  find  the  total  heat,  the  wet-bulb" 
temperature  must  first  be  determined* 
Then  follow  the  vertical  line  through^ 
the  wet-bulb   temperature   reading   a1 
100%  humidity,  to  the  "Total  Heat" 
curve  D.     The  horizontal  line  througl 
this  point  of  intersection  represents  thi 
total  heat  above  zero,  and  the  value  ii 
indicated  on  the  scale  D  at  the  left. 

Example  7.     Given:  Dry-bulb  tem- 
perature, 70** ;  relative  humidity  60%. 
Find  the  total  heat.       The   wet-bull 
temperature  determined  by  the  meth- 
od used  in  Example  2,  is  61**.     Follow- 
ing the  vertical  line  through  the  point 
representing  61**  wet-bulb  temperatui 
and  100%  relative  humidity,  to  its  ii 
tersection  with  curve  D  and  then  readi 
ing  horizontally  to  scale  D  on  the  left 
the  total  heat  above  zero  degrees 
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one  pound  of  given  air  is  26.7  B.  T.  U. 
The  total  heat  to  be  removed  in  cool- 
ing air  between  two  temperatures  is 
found  by  substracting  the  total  heat  at 
the  lower  temperature  from  that  at  the 
upper  as  follows : 
33.5  B.T.U.,   Total   heat   above   zero 

degrees   (dry  bulb  70**) 
26.7  B.T.U.,   Total   heat   above   zero 

degrees   (wet  bulb  61*) 
6.8  B.T.U.    Heat   to   be   removed   by 

cooling. 

ABSOLUTE    HUMIDITY    (GRAINS    OP    MOIS- 
TURE   PER    CUBIC    foot) 

Absolute  humidity  is  a  function  of 
the  dew-point  and  may  be  expressed 
either  in  grains  per  pound  or  dry  air 
or  in  grains  per  cubic  foot. 

The  grains  of  moisture  per  pound 
of  dry  air  are  represented  by  horizontal 
lines  with  values  indicated  on  the 
scale  A,  "Grains  of  Moisture  per 
Pound  of  Dry  Air." 

To  find  the  grains  of  Moisture  per 
cubic  foot  for  air  under  given  condi- 
tions, first  determine  the  grains  per 
pound  of  dry  air  by  finding  the  in- 
tersection of  the  (vertical)  dry-bulb 
line  and  the  (oblique)  wet-bulb  line 
and  reading  from  there  horizontally  to 
scale  A,  "Grains  of  Moisture  per 
Pound  of  Dry  Air"  at  the  left. 

The  volume  in  cubic  feet  per  pound 
of  dry  air  is  represented  by  horizontal 
lines  with  values  indicated  by  scale  B, 
"Cubic  Feet  per  Pound." 

Find  the  points  of  intersection  of  the 
(vertical)  dry-bulb  temperature  line 
with  the  curves  B,  "Volume  in  Cubic 
Feet  of  One  Pound  of  Dry  Air  Satur- 
ated with  Moisture"  and  "Volume  in 
Cubic  Feet  of  One  Pound  of  Dry  Air." 
Follow  these  horizontally  to  the  left 
and  read  the  values  on  scale  B.  The 
difference  in  these  two  readings  of 
volumes  is  the  extra  volume  due  to 
moisture  at  100%  humidity. 

To  obtain  the  direct  volume  of  the 
moisture  per  pound  of  air  under  the 
given  conditions,  find  the  volume  of 


water  vapor  for  the  given  percent,  of 
humidity  and  add  it  to  the  volume  of 
dry  air. 

Then  grains  of  moisture  per  cubic 
foot  or  in  other  words  the  absolute 
humidity,  is 

Grains    per    pound    of    dry    air 

Cubic  feet  per  pound  of  mixture 
Example  8.     Given:  Dry-bulb  tem- 
perature,  70' ;   wet-bulb   temperature, 
60*.     Find     the     absolute     humidity 
(grains  of  moisture  per  cubic  foot). 

Reading  vertically  on  the  70*  dry- 
bulb  line  and  obliquely  on  the  60**  wet- 
bulb  line  to  the  curve  marked  "Wet- 
Bulb  Temperature",  and  from  there 
horizontally  to  Scale  A,  the  number  of 
grains  of  moisture  per  pound  of  dry 
air  is  61. 

Then  locate  the  points  of  intersec- 
tion of  the  vertical  dry-bulb  line  for 
70**  with  the  two  curves  B,  and  follow 
these  horizontally  to  scale  B  at  the 
left. 

13.7    cu.  ft. — Volume  of  one  pound  of 
dry   air   saturated   with 
moisture. 
13.38  cu.  ft. — Volume  of  one  pound  of 

dry  air. 
0.32  cu.  ft. — Extra    volume    due    to 
moisture    at    100%    hu- 
midity. 
(In  instances  where  the  air  is  saturated 
or  dry,  its  volume  may  be  found  di- 
rectly by  locating  the  point  of  inter- 
section of  the  [vertical]  dry-bulb  line 
with  the  corresponding  curve  B  and 
referring  to  the  scale  B.) 

The  percentage  of  humidity  for  air 
under  the  given  conditions  is  indicated 
where  the  70**  dry  and  60**  wet-bulb 
lines  intersect,  which  by  interpolating 
between  the  60**  and  50**  humidity 
curves  is  57%. 

57%  of  0.32  is  0.1824  cu.  ft.,  volume 
of  moisture  in  the  given  air. 
13.38      cu.  ft. — volume  of  dry  air. 
0.1824  cu.  ft. — volume   of  moisture. 


13.5624  cu.  ft. — volume  of  one  pound 
of  the  given  mixture. 
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61  gr.  per  lb. 

=  4.499  grains  of 

13,5624  gr.  per  cu.  ft.  moisture  per 

cubic  foot. 
Vapor  Pressure  in  Inches  of  Mercury 
depends  upon  the  dew  point  and  is 
represented  by  horizontal  lines  with 
values  indicated  by  the  scale  E  "Vapor 
Pressure  in  Inches  of  Mercury." 

To  determine  the  vapor  pressure, 
read  horizontally  from  intersection  of 
(vertical)  dry-bulb  line  with  (oblique) 
wet-bulb  line.  Read  through  the  wet- 
bulb  temperature  scale  A  and  the 
"Vapor  Pressure"  curve  E  to  the 
scale  E  at  the  left.  The  reading  here 
is  the  vapor  pressure.  It  should  be 
noted  when  getting  the  reading  for 
saturated  air  that  the  dew-point,  wet- 
and  dry-bulb  temperatures  are  identi- 
cal. 

Example  9.  Given:  dry-bulb  tem- 
perature 70';  wet-bulb  temperature, 
60**.     Find  the  vapor  pressure. 

Reading  vertically  on  the  70*  dry- 
bulb  line  to  the  point  of  intersection 
with  the  (oblique)  60*  wet-bulb  line, 
and  then  horizontally  through  the 
wet-bulb  temperature  curve  A,  through 
the  dew  point  and  (wet-bulb  reading 
is    53.5*)     to    the    vertical    scale    E, 


"Vapor  Pressure  in  Inches  of  Merc- 
ury." The  vapor  pressure  for  this 
point  reads  0.405  inches. 

TO       FIND      THE       RESULTING       RELATIVE 
HUMIDITY     WHEN     HEATING     OR 
COOLING  AIR  WITHOUT  CHANG- 
ING   ITS    DEW    POINT. 

Find  the  dew-point  line  for  the 
given  conditions  which  is  the  horizon- 
tal line  through  the  point  of  intersec- 
tion of  the  (vertical)  dry-bulb  line 
with  the  (oblique)  wet-bulb  line.  Fol- 
low this  line  horizontally  to  the  new 
dry-bulb  temperature  line  and  read  the 
percentage  of  humidity  for  this  point 
of  intersection. 

Example  10.  Given:  dry-bulb  tem- 
perature, 70* ;  wet-bulb  temperature. 
60*.  Find  the  resulting  relative  hu- 
midity when  the  air  is  heated  to  80** 
(dry-bulb  temperature). 

The  point  of  intersection  of  (verti- 
cal) 70*  dry-bulb  and  (oblique)  60* 
wet-bulb  lines  indicates  an  existing 
humidity  of  56%.  Following  the  point 
of  this  indication  horizontally  to  in- 
tersection with  the  (vertical)  80*  dry- 
bulb  line  and  the  relative  humidity 
reading  on  the  curve  is  40%. 


A  Notable  Heating  and  Ventilating  Index 


A  remarkable  compilation  of  data  regard- 
ing sources  of  information  on  heating  and 
ventilating  work  and  on  mechanical  equip- 
ment in  general  has  been  compiled  by  the 
American  Institute  of  Architects  and  pub- 
lished in  its  Journal  for  October,  1917.  The 
preparation  of  the  index  was  in  direct 
charge  of  D.  Knickerbacker  Boyd,  asso- 
ciate editor  of  the  Journal. 

The  index  starts  off  by  giving  a  list  of 
the  societies  and  associations  interested  in 
this  field. 

EDUCATIONAL    AND    RESEARCH    WORK. 

Under  "Educational  and  Research  Work," 
the  following  reference  is  given:  "In  The 
Heating  and  Ventilating  Magazine,  April, 


1917,  it  is  stated  that  President  Lyle,  of 
the  A.  S.  of  H.  and  V.  Engineers  has 
appointed  a  committee  to  investigate  the 
matter  of  the  establishment  of  a  bureau  of 
research  to  be  conducted  under  the  aus- 
pices of  the  Society.  When  John  Bartlctt 
Pierce,  one  of  the  founders  of  the  Ameri- 
can Radiator  Company,  and  its  vice-presi- 
dent, died  at  his  home  in  Lynnfield,  Mass- 
June  23,  1917,  his  will  was  found  to  create 
a  substantial  surplus  fund  to  be  used  for 
the  establishment  of  the  John  B.  Pierce 
Foundation  for  technical  research  in  heat- 
ing, ventilating,  and  sanitation  *to  the  end 
that  the  general  hygiene  and  comforts  of 
human  beings  and  their  habitations  may  b^ 
advanced.' " 

"Boilers  and  Heating  in  General"  is  ex- 
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tensively  treated,  with  a  number  of  sub- 
headings. Under  "Departments  of  U.  S. 
Government"  arc  given  the  titles  of  a 
number  of  Government  publications,  special 
attention  being  called  to  the  fact  that  "the 
U.  S.  Weather  Bureau  compiles  for  The 
Heating  and  Ventilating  Magazine  com- 
plete records  of  the  weather  in  five  dif- 
ferent localities,  which  are  published,  with 
charts  and  complete  data." 

The  second  sub-heading,  "Boiler  Stand- 
ards" refers  to  the  boiler  code  of  the  A.  S. 
M.  E.  and  gives  the  titles  of  a  number  of 
books  and  articles  dealing  with  this  sub- 
ject It  also  speaks  of  the  American  Uni- 
form Boiler-Law  Society  which  exists  for 
the  purpose  of  promulgating  the  A.  S.  M.  E. 
Code  as  the  legal  boiler  construction  code 
for  all  the  States.  It  is  stated  that  the  code 
is  now  operative  in  nine  States  and  eight 
municipalities. 

rating  house  heating  boilers. 

Under  the  third  sub-heading,  "Rating  and 
Testing  of  House  Heating  Boilers."  the 
work  of  the  National  Association  of  Mas- 
ter Steam  and  Hot  Water  Fitters  is  men- 
tioned, as  well  as  that  of  the  heating  engin- 
eers* society.  Note  is  made  of  the  fact  that 
the  heating  engineers*  society  has  a  com- 
mittee on  "Code  for  Testing  Low-Pressure 
Heating  Boilers."  This  committee  expects 
to  make  a  final  report  at  the  coming  Jan- 
uary meeting  of  the  society.  Prominence 
is  given  in  the  index  to  a  letter  received 
from  a  prominent  manufacturer  of  boilers 
connected  with  an  important  association 
who  states: 

"If  the  American  Institute  of  Architects 
could  bring  about  the  establishment  of  a 
standard  method  of  rating  heating  boilers 
it  would  mean  a  great  step  forward  in 
boiler  manufacturing. 

"Practically  every  boiler  manufactured 
today,  no  matter  what  its  catalog  rating, 
will  actually  develop  its  catalog  rating, 
but  the  manufacturer  does  not  tell  how  it 
has  to  be  handled  to  develop  its  rating. 
Some  boilers,  to  deliver  their  rating,  have 
to  be  fired  every  four  hours  with  a  draft 
so  intense  that  it  almost  equals  a  forced 
draft,  so  great  is  the  rate  t)f  combustion 
per  square  foot  of  grate.  Such  a  condition, 
of  course,  is  not  reasonable  for  a  heating 
plant,  and  the  only  way  to  eliminate  it  is 
to  surround  the  definition  of  how  a  boiler 
should  be  rated  with  certain  safeguards. 

amount  op  heating  surface  required  on 
house-heating  boilers. 

"For  maximum  economy  with  any  kind 


of  fuel,  a  boiler  should  be  proportioned- so 
that  at  least  one  square  foot  of  heating  teW* 
face  should  be  given  for  every  3.45  lbs.\>f 
water  to  be  evaporated  from,  and  at  212* 
F.  per  hour. 

"For  each  100  sq.  ft.  of  standard  direct 
cast-iron  radiation  in  still  air,  or  its  equiva- 
lent, 7.25  sq.  ft.  of  heating  surface  should 
be  used,  or  that  each  square  foot  of  heating 
surface  in  heater  take  care  of  13.8  sq.  ft.- 
of  standard  direct  cast-iron  radiation  or 
its  equivalent,  which  is  3.45  lbs.  of  water 
per  hour  from  and  at  212*  F. 

"The  above  figures  are  based  on  the 
calculation  that  for  each  square  foot  of 
direct  radiation,  %  lb.  of  water  is  condensed 
per  hour  from  and  at  212*  F.  The  heating 
surface  is  as  recommended  by  the  Ameri- 
can  Society  of  Mechanical   Engineers. 

"Due  to  the  wide  difference  in  coal,  it  is 
impossible  to  specify  the  exact  ratio  of 
grate  to  heating  surfaces,  but  the  following 
will  cover  the  situation. 

"That  a  grate  area  or  its  equivalent  be 
furnished  so  that  a  firing  period  of  not  less 
than  eight  hours  may  be  obtained." 

heating  in  general. 

Under  "Heating  in  General,"  the  fourth 
sub-head,  attention  is  called  to  the  various 
works  on  the  subject.  The  reader  is  alsp 
referred  to  the  "Review  of  Current  Tech- 
nical Literature"  in  the  Journal  of  the 
A.  S.  M.  E^  Other  references  are  given 
as  follows: 

The  A.  S.  of  H.  and  V.  E.  is  conducting 
investigations  to  determine  the  relative  effi- 
ciency of  a  heating  plant  during  the  differ- 
ent periods  of  the  heating  season,  dividing 
it  up  into  periods  of  twenty  days  for  each 
period  and  considering  a  heating  season  as 
160  days,  more  or  less,  the  first  ten  days 
and  the  last  ten  days  being  considered  as 
one  period  and  so  on;  this  will  determine 
the  efficiency  of  the  plant  at  slow,  medium 
and  maximum  combustion,  and  thus  de- 
termine the  relative  efficiency  of  each  rate 
of  combustion  from  a  number  of  such  tests. 

The  following  reprints  of  papers  issued 
by  the  A,  S.  of  H.  and  V.  Engineers  are 
given ; 

1.  "Design  of  Indirect  Heating  Systems 
— Maximum  Economy  and  Operation," 
F.  L.  Busey  and  W.  H.  Carrier,  1913.  10 
cents. 

2.  "Heating  and  Ventilating  of  Federal 
Buildings,"  N.  S.  Thompson,  1910,  10  cents. 

3.  "Development  in  Heating  and  Venti- 
lating Industrial  Buildings,"  E.  L.  Hogan, 
1915,  10  cents. 

4.  "Office  Practice  in  Estimating  Heat- 
ing and  Ventilating,"  J.  D.  Small,  1912»  10 
cents. 
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■  5.  "Heating  a  Swimming  Pool,"  C.  Teran, 
1912,  10  cents. 

6.  "Report  of  Committee  on  Steam  Heat- 
ing Residences,"  1910,  10  cents. 

7.  "Hot  Water  heating  system  of  Crane 
Company's  Chicago  Works,"  F.  E. 
McCreary,  1917,  10  cents. 

The  following  articles  are  also  cited 
which  appeared  in  The  Heating  and  Venti- 
tATiNC  Magazine: 

1.  "Notes  on  the  Rise  of  the  Smokeless 
Boiler."  October,  1916. 

2.  "Relative  Economy  of  Heating  by  Steam 
at  Different  Pressures,"  A.  Bement,  February, 
1917. 

■  3.  "The  Care  of  a  Vacuum  Heating  System 
in  the  Summer  Months,"  August,  1917. 

4.  -"A  Survey  of  Operating  Costs  in  Thir- 
teen -School  Buildings,  Jamestown,  N.  Y.," 
y  M.  Cushman,  November,  1916. 
'  5.  "The  Comparative  Effects  of  wind  and 
sunshine  on  Buildings,"  D.  B.  Prentice,  June, 
1916. 

6.  "Fuel  Economies  in  House  Heating,"  H. 
R.  Johnson,  December,  1916. 

7.  "Failure  to  Heat  Premises — Tenant's 
Remedy,"  February,  1916. 

8.  "An  Extensive  Open-Tank  Gravity 
Hot  Water  Heating  System,"  George 
Stumpf,  Jr.,  October,  1914. 

9.  "Hot  Water  Heating  on  a  Large  Scale, 
l^ew  York  State  School  of  Agriculture," 
November,  1915. 

Other  references  are  as  follows: 
"Lefax"  issues,  among  others,  the  follow- 
ing data  sheets: 

1.  ^'heating,"  from  "Mechanical  Equip- 
riient  of  Federal  Buildings,"  N.  S. 
Thompson,  Chief  Mechanical  and 
Electrical  Engineer,  Supervising  Ar- 
chitect's Office.     (3-52.) 

2.  "Design  of  Steam  and  Hot  Water 
Heating   Systems,"    M.    William    Ehr- 

■  lich.     (4-96.) 
See  "Mechanical   Equipment  of  Buildings," 
a   reference   book    for    engineers    and    archi- 
tects, by  Louis  A.  Harding  and  Arthur  C. 
Willard. 

1.  Volume  I:    "Heating  and  Ventilation." 
'         A    1-eference    book   for   architects   and 
engineers,  1916.     619  pp.     The  authors 
have  found  it  necessary,  in  their  own 
^        experience    to   make   extensive   use   of 
manufacturers'   data    in    designing   the 
''        various  mechanical   systems  or  plants 
required    in    modern   buildings.     They 
•         have  therefore  not  hesitated  to  include 
'     siich  data  in  the  text,  in  order  to  illus- 
trate arid  facilitate  the  design  of  simi- 
*'•  "lar  systems  Ift  each  subject  treated. 
.    2.  Volume   II:    "Power    Plants   and    Re- 
'  '    frijgeration." 
<'  "School     Architecture,"    W.     G.     Bruce. 
Fourth  edition.     For  architects  and  school 


authorities.  Chapter  on  Heating  and  Ven- 
tilating treats  most  of  the  subjects  in  this 
issue. 

"Handbook  for  Heating  and  Ventilating 
Engineers,"  James  D.  Hoffman.  With 
tables  and  charts,  on  design  and  installa- 
tion, widely  used  in  colleges. 

"The  Heating  and  Ventilating  of  Build- 
ings." Rolla  C.  Carpenter. 

"Manual  of  Heating  and  Ventilation,"  F. 
Schumann. 

The  Mechanical  Equipment  of  Federal 
Buildings  under  Control  of  The  Treasury 
Department,  N.  S.  Thompson,  has  chapters 
on: 

I.  Heating  and  Ventilation.  II. 
Commercial  Practice  in  Regard  to 
Heating  Factory  and  other  Buildings. 
III.  Commercial  Practice  in  Regard  to 
Heating  by  forced  Circulation  of  Hot 
Water  from  a  Central  Station. 

This  book,  written  by  the  Chief  Me- 
chanical and  Electrical  Engineer,  office 
of  Supervising  Architect,  is  especially 
interesting  as  an  exemplification  of  the 
practice  in  that  office  and  contains,  be- 
sides  data   elsewhere   referrevl  to,   dis- 
cussions on  general  practice,  schedules 
of  piping  sizes,  sample  specifications  of 
the  office,  estimating  data  for  apparatus 
in   new   federal   buildings,   ducts,  ffues, 
tables,  and  other  information  applicable 
to  all  features  of  heating  and  ventilat- 
ing in  all  kinds  of  buildings. 
"Heating  and  Ventilating  Plants,"  Char- 
les L.  Hubbard.    Covers  heating  and  venti- 
lation as  applied  to  all  classes  of  buildings, 
from    the    small,    furnace-heated    dwellings 
to  structure  of  the  largest   size.     300  pp., 
illus. 

"Heating  and  Ventilation,"  C.  L.  Hub- 
bard. A  practical  manual  of  hot-air,  steam 
and  hot-water  heating,  and  of  modern  sys- 
tems of  ventilation.     256  pp.,  illus. 

See  "Heat  Engineering,"  Arthur  M. 
Greene,  Jr. 

"Notes  on  Heating  and  Ventilation," 
Prof.  John  R.  Allen.  A  resuijie  of  lectures 
delivered  to  classes  in  heating  and  ventila- 
tion at  the  University  of  Michigan.  272  pp. 
"Mechanical  Equipment  of  School  Build- 
ings," Harold  L.  Alt.  112  pp.,  illus.  Con- 
tains Chapters  as  follows  (other  (Chapters 
referred  to  elsewhere) : 

I.  Heating      and     Ventilating.       II. 
Ducts    and    Flues.      III.  Heating    and 
Ventilating  Special  Rooms.    IV.  Venti- 
lating Toilets  and  Laboratories.    XIV. 
The     School     Power     Plant.       XVIII. 
Vacuum  Cleaning. 
"The  Ventilation,  Heating  and   Manage- 
ment of  Churches   and   Public   Buildings," 
J.  W.  Thomas.     148  pp.,  illus. 

"Modern     Theatre     Construction."     Ed- 
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ward   Bernard  Kinsila.     Contains  informa- 
tion on  Heating  and  Ventilation. 

"Heating  by  Hot  Water,  Ventilation  and 
Hot- Water  Supply,"  Walter  Jones.  360  pp., 
illus. 

"Hot- Water  Heating  and  Fitting,"  Wil- 
liam J.  Baldwin.    306  pp.,  illus. 

"Warming  Buildings  by  Hot  Water," 
Frederick  Dye.     319  pp.,  illus. 

"Practical  Steam  and  Hot-Water  Heat- 
ing and  Ventilation,"  Alfred  G.  King.  Con- 
tains rules,  tables,  and  300  illustrations, 
showing  in  detail  all  the  various  heating 
systems,  with  pipe,  radiator  and  boiler  con- 
nections. 

"Steam  Heating  for  Buildings,"  Wm.  J. 
Baldwin,  M.  Am.  Soc.  C.  E.  Descriptive 
of  steam  heating  apparatus  for  warming 
and  ventilating  large  buildings  and  private 
houses.     404  pp.,  illus. 

"Heating  by  Steam  and  Hot  Water," 
Charles  B.  Thompson.  Has  short  rules  for 
computing  radiation,  heat-losses,  charts, 
illustrations,  and  descriptions  of  how  best 
to  heat  water  for  baths,  swimming-pools, 
etc.    265  pp.,  illus. 

The  Engineering  Experiment  Station  of 
the  University  of  Illinois  issues: 

1.  "The    Economical    Purchase    and 
Use   of   Bituminous   Coal  for  Heating 
Homes."    A  new  bulletin.    2.  A  circu- 
lar on  the  installation  of  a  house-heat- 
ing system,  showing  the  most  economi- 
cal   methods    of    firing    soft    coal    and 
operating  a  house-heating  plant. 
See  "Building  Code"  recommended  by  the 
N.B.  oi  F.U.,   1915.     Part  XXVI,  pp.  173- 
184,  entitled  "Chimneys,  Flues  and  Heating 
Apparatus,"   contains   Sections    178-185   on 
Chimneys,     Smoke-Flues,     Gas-Flues     and 
Fireplaces;     Smoke-Pipes;     Heating     Fur- 
naces and  Appliances;  Stoves  and  Ranges; 
Hot-Air   Pipes   and   Registers;   Steam  and 
Hot- Water  Pipes;  Vent-Flues  and  Ducts; 
and   Dry  Rooms.     Includes  diagrams. 

See  "Field  Practice,"  Inspection  Manual 
of  the  N.F.P.A.,  1914.  Contains  sections 
as  follows: 

L  Sec.  II:  "Heating  Hazards."  Treats 
of  Radiation  and  Conduction  of  Heat; 
Effect  of  Continuous  Heat  upon  Heat- 
ing Devices;  Furnaces  and  Heating 
Devices  of  a  Fixed  or  Stationary  Type 
— Grading  of  Furnaces — Setting  and 
Mounting  —  Clearance  —  General  Fea- 
tures of  Installation;  Furnace  Stacks, 
Chimneys  and  Flues,  Breeching-Fea- 
tures  of  Installation;  Hand  or  Mov- 
able Furnaces;  Special  Treatment  of 
Miscellaneous  Heating  Devices;  Com- 
mon Miscellaneous  Hazards,  in  con- 
nection with  Use  of  Heat  (including: 
Blower  Systems  for  Heating,  Venti- 
lating, Stock  and  Refuse   Conveying). 


2.  Sec.  Ill:  "Power  Hazards,  including 
Refrigeration."  Treats  of  Steam, Boil- 
ers; Electric  Power — Electric  Mptors; 
Gas  and  Gasoline  Engines;  Fuel-Oit 
under  Boilers  and  Furnaces,  and  for 
Domestic   Use;   Refrigeration. 

3.  Sec.  VII:  "Chinfneys  and  Flues." 
Treats  of  proper  construction  of  chim- 
neys and  flues  and  gives  Instructions 
for  Repairing  Old  Chimneys. 

"A  Handbook  for  Superintendents  of 
Construction,  Architects,  Builders,  and 
Building  Inspectors,"  H.  G.  Richcy.  357 
pp.  Superintendent  of  Construction,  U.  S. 
Public  Buildings. 

"Building  Foreman's  Pocket  Book  and 
Readv  Reference,"  H.  G.  Richey.  1,118  pp., 
656  figures. 

See  "The  Building  Estimator's  Refer- 
ence Book,"  Frank  B.  Walker,  1917.  Con- 
tains a  chapter  on  "Steam  and  Hot-Water 
Heating,"  pp.  3,200-3,207,  which  gives  data 
for  estimating  steam  and  hot-water  heat- 
ing, sizes  and  costs  of  boilers,  pipe  and 
fittinors,  radiation  and  bronzing. 

"Principles  of  Heating,"  by  William  G. 
Snow. 

BLOWERS    AND   fANS. 

A  section  is  devoted  to  "Warm  Air  Heat- 
ing, Stoves,  Ranges  and  Dryers,"  and  this 
is  fallowed  by  a  section  on  "Blowers,  Fans 
and  Ventilation  in  General."  This  section 
has  the  following  references: 

(See  the  references  under  Heating  in 
General,  the  majority  of  which  contain  sec- 
tions covering  the  subjects  included  in  this 
heading.) 

1.  The  A.S.H.  and  V.E.  is  cooperating 
with  biologists,  ohvsiologists,  sani- 
tarians, and  psychologists  to  deter- 
mine, if  possible,  whether  the  air  in 
buildings  is  necessarily  less  healthful 
than  the  outer  air.  and  if  so,  why. 
This  work  is  covering  a  wide  range 
of  research  and  a  thorough  investiga- 
tion into  every  phase  of  the  subject. 

It  is  investigating  the  question  of 
improvements  in  washing  and  condi- 
tioning the  air  to  further  improve  the 
art  of  ventilation  and  is  conducting 
experiments  to  standardize  the  vari- 
ous operations  necessary  to  furnish 
adequate  ventilation. 

Its  committees  are  at  work  formu- 
lating requirements  for  ventilatirtg 
buildings  to  guide  the  various  state 
legislatures  in  making  up  codes  for 
the  regulation  of  such  requirements  in 
public  and  semi-public  buildings. 

2.  See  "Report  of  Committee  on  Mini- 
mum Ventilation  Requirements  for 
Public  and  Semi-Public   Buildings  for 
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."^Legislation    Purposes"    of    the    A.S.H. 

'i'«aind    V.E.     Contains    General   Sugges- 

•ntiohis  on   Compulsory   Ventilation,  ap- 

^'J  I^iicable  to  all  classes  of  buildings,  and 

*  Special  Minimuni  Heating  and  Venti- 
lating Requirements  applying  to  all 
•Schbols,     Colleges,     Factories,    Work- 

-  rooms,    Theatres,    and    Motion-Picture 

•  'Houses.     23  j)p. 

3.  Reprints  of  papers-  by  the  A.S.H.  and 

V^E.: 
*'  «•     *'Ref>ort    of    Committee    on    Blower 
:    systems^   A.    M.    Feldman.      1914.'    10 
fcfcnts.  •         '. 

"Report  of  Committee  ori  Fan  Blast 
.•  .-  Heating  (1')."'    1909.     10  cents. 
-.«     "Report    of'  Committee    on    School- 
room Ventilation."    1913.     10  cents. 
>  "New    York    State-  Commission    on 
..  Ventilation-'1915,"    Geo.    T.     Palmer. 
'  '^1916.  '2a  cents. 
• '•    "Open    Windows    with     Mechanical 

•  Ventilation,"  R.  C.  Taggart.     1912.     10 
■   'cents: 

"Ventilation  of  Telephone  Booths," 
'    R.  L.Douglass.     1914:     10  cents. 

"The  Centrifugal  Fan,"  F.  L.  Busey. 
1915.    20  cents. 

"Report  of  Committee  on  Method  of 
Taking  Anemometer  Readings."     1913. 

•  ^16  cehtss. 

4.' 'Sfee'    ''Suggested    Regulations    of    the 
•"  ivJ.B.FiU.'for  Blc^wfer  Systems  for  Heat- 
'  '  ihg  and  Ventilating;  Stock  and  Refuse 
Conveying    as'  Recommended    by    the 
N.F.P.A."    iThese  have  also  been  pub- 
'  ;li5hed  '  irl  'the  ^  He^tin0   aHd    Venlilating 
' 'Magiufifii'  iis  Standard  Heiatirtg  and  Ven- 
tilating Data  Sheets,  August,  1917. 
1.***Vehtilation  Laws  ih  the  United  States," 
"  "published  ty  the  "Heating  and  Ventilaing 
'    'M^agazine  CoYrii)a£ny.    Contains  Roard  of 
Health  Requifements  ^nd  Regulations  of 
'••;isf.B.F.U;,  'together  with  MbdelVentila- 
•'  lion  Requirements  as  Prbmulgated  by  thie 
•'  A:S.  'of  H.  &  V.E.     178  pp. 
5;''*5ohli?  Modern  Methods  of  Ventilation," 

*  R!'Grierson.    187  pp.    With  special  refer- 

*  ^11^  tb  public  bnildings.  Contains  infor- 
'■J'ttia'tiiki'  for  health  authorities,  architects, 
'  h^^tihg'.  sanitary  and  electrical  engineers, 
■■   sh'^etf metal  wofkers,  and  others  who  may 

"fte  called  upon  to  install  ventilating  ap- 
'    paratus.  ^ 

7.  See  "The  Design  of  Blower  Heating  Sys- 
'    t^rhs    for  Factory  and   Shop   Buildings," 
'    L.  A.  Harding  and  J.  A.  Moyer.     Pub- 
lished by  the  Pennsylvania  State  College 
Engineering  Experiment  Station  in  Penn- 
sylvania   State    College    Bulletin,    June, 
1913.     60  pp. 
!?:  The  Ventilation  Hand  Book,  C.  L.  Hub- 
bard.    218  pp.  and   diagrams  relating  to 
\  entilation  as  applied  to  Furnace  Heat- 


ing   Ducts,     Flues     and     Dampers     for 
Gravity  Heating;  Fans  and  Fan- work. 
9.  "The   Ventilation    of   the   School-room," 
Wm.  J.  Baldwin,  M.E.    46  pp.,  illus. 

10.  "The  Ventilation,  Heating  and  Lighting 
of  Dwellings,"  J.  W.  Thomas.     Illus. 

11.  "The  Fan,"  Charles  H.  Innes.    1916.    302 

pp.,  illus.  Includes  the  Theory  and 
Practice  of  Centrifugal  and  Axial  Fans, 
revised  by  W.  M.  Wallace  and  F.  R. 
Jolley. 

12.  See  "Motion-Picture  Houses  in  New 
York  City  Inadequately  Ventilated,"  The 
Heating  and  Ventilating  Magasine,  May, 
1916. 

13.  For  notes  on  "Air  Cooling  of  Houses," 
from  an  address  by  Alexander  Graham 
Bell  in  National  Geographic  Magasine, 
see  The  Builders'  Guide  of  Philadelphia, 
October  10,  1917. 

DUCT  CHARTS. 

(a)  "Tables  fpr  Ventilating  Ducts,"  Chou- 
teau E.  Pearce,  M.E.,  published  on  stiff  cards 
by  the  Heating  and  Ventilating  Magazine 
Company.  These  tables  are  useful  in  rapidly 
estimating  superficial  area  and  weights  of 
galvanized  sheet-iron  rectangular  ducts,  as 
usually,  employed  in  ventilating  work.  50 
cents. 

(b)  "Chart  for  Figuring  Round  and  Rec- 
tangular Ventilating  Ducts,"  Chas.  A.  Fuller. 
The  Heating  and  Ventilating  Magasine,  Au- 
gust, 1916.    . 

(c)  See  Pehl's  Everready  Pipe  and  Elbow 
Chart.    54  pp. 

AIR    CONDITIONING    AND    TEMPeRATtJRJS    CONTROL. 

The  section  on  "Air  Conditioning,  Tempera- 
ture Control,"  has  the  following  references: 

Publications  listed  under  Heating  in  Gen- 
eral will  be  found  ix)  treat  of  these  subjects. 

1.  These  are  also  embraced  within  the  ac- 
tivities of  the  A.S.  of  H.  &  V.E.  in  con- 
nection with  Ventilation  investigations, 
and  in  the  Report  of  the  Committee  on 
Minimum  Ventilation  Requirements  it 
is  stated: 

"Temperature  control,  preferably  of  an 
automatic  t3rpe,  shall  be  required  for  all 
heated  and  ventilated  rooms.  The  tem- 
perature regulator,  whether  by  automatic 
or  hand  control,  shall  be  so  arranged 
that  its  operation  will  not  decrease  the 
required  volume  of  air-supply  for  venti- 
lation." 

2.  The  A.S.  of  H.  &  V.E.  is  investigating  to 
determine  the  best  method  of  dust  pre- 
vention and  humidifying  the  air  from 
furnaces,  and  to  regulate  or  control  the 
same.     Also   to   test   and    determine  the 
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value   of  temperature-controlling  devices 
for  hot-air  apparatus. 

3.  The  following  reprints  of  papers  by.  the 
A.S.  of  H.  &  V.E.  are  of  interest : 

(a)  "Report  of  Committee  on  Air  Wash- 
ers," 1910.     10  cents. 

(6)  "Preliminary  Report  of  Committee 
on  Standardizing  the  Testing  of  Air 
Washers,"  A.  E.  Stacey,  Jr.  1914. 
10  cents- 

(c)  "Humidity  in  Relation  to  Heating 
and  Ventilation,"  L.  C.  Soule.  1912. 
10  cents. 

{d)  "Improved  Air  Conditions  in  a  Bos- 
ton Residence,"  F.  I.  Cooper.  1913. 
10  cents. 

{c)  "Studies  in  Air  Cleanliness."  G.  C. 
Whipple  and  M.  C.  Whipple.  1915. 
10  cents. 

(/)  "Problem  of  City  Dust,"  R.  P.  Bol- 
ton.   1915.    10  cents. 

(<7)  **Temperature  Equivalents  of  Wind 
Velocities,"  H.  W.  Whitten.  1912. 
10  cents. 

4.  See  Heating  and  Ventilating  Magazine: 
(a)  "New    Ideas    in    Air    Conditioning," 

W.  E.  Watt.     February,  1916. 
(6)  "Air   Conditioning   for   Factory  Of- 
fices."   May,  1917. 

(c)  "Tests  of  Air  Conditions  in  an  Illi- 
nois School."  E.  V.  Hill,  M.D.  May, 
1916. 

(d)  "Heating  and  Ventilation  of  School 
Buildings."  Washed  recirculated  air 
compares  favorably  with  fresh  air. 
September,  1916.  (See,  also,  corre- 
spondence, October,  1916.) 

(f)  "A  Simple  Method  of  Figuring  the 
Economy  of  Humidity."     May,  1917. 

(/>  "Fuel  Economy  with  Increased  Hu- 
midity." March,  1917 

((/)  "Humidity  and  Automatic  Control," 
Harold  L.  Alt.     July,  1916. 

(h)  "Re-establishment  of  Temperature 
Control  on  a  central  Station  Hot 
Water  Plant."     April,  1917. 

5.  The  literature  of  manufacturers  of  these 
specialities  will  usually  be  found  to  go 
fully  into  details. 

CHIMNEYS,    FLUES   AND   FIREPLACES. 

Some  notes  are  given  on  "Natural  Ven- 
tilation," the  next  section  being  "Chim- 
neys, Flues  and  Fireplaces,"  which  reads 
as  follows: 

In  the  design  of  these,  efficient  propor- 
tions and  construction  tightness  should  be 
the  first  consideration,  as  a  protection 
against  fire  and  to  aflFord  a  proper  draft. 
The  successful  operation  of  any  installa- 
tion  may   be   greatly    impaired,   if   not   en- 


tirely defeated,  by  inadequate  size  or  lack 
of  tightness  in  the  joints  of  the  flue. 

The  N.F.P.A.  and  the  N.B.F.U.  have 
issued  valuable  illustrated  literature  on  the 
subject.  Drawings  and  descriptions  are  to 
be  found  therein  and  in  many  of  the  hand- 
books and   other  publications. 

Valuable  data  for  calculating  the  area, 
height,  de»««ign,  erection  and  successful  use 
of  chimneys  and  flues  will  be  found  in 
many  of  the  publications  listed  under 
"Heating  in  General"  and  "Hot-Air  Heat- 
ing," and  in  some  of  the  hand-books  and 
literature  of  manufacturers  who  are  alive 
to  the  necessity  of  providing  adequate  draft 
as  a  precedent  to  satisfactory  operation  of 
any  plant. 

The  A.S.  of  H.  and  V.  Engineers  pro- 
poses experiments  to  determine  a  stand- 
ard for  the  size  and  height  of  chimneys 
and  the  strength  of  draft  needed  for  a 
given  operation;  the  value  of  round  and 
square  chimneys;  the  relative  efficiency  of 
smooth  tile-lined  compared  with  the  ordi- 
nary brick  flues;  the  effect  on  the  draft 
of  diving  and  underground  flues;  the  fric- 
tion and  heat  loss  necessary  to  overcome 
the  extra  travel;  the  explanation  in  a  prac- 
tical manner  of  the  laws  governing  drafts 
in  chimneys  and  for  formulating  a  stand- 
ard method  of  building  chimneys  to  pre- 
vent defective  drafts. 

Read  "Chimneys:  Their  Design  and  Con- 
struction," by  Harold  L.  Alt,  in  The  Heat- 
iN'G  AND  Ventilating  Magazine  for  March 
and  April,  1917.  Mentions  common  errors 
in  chimney  work,  describes  the  use  of 
draft  gauge  and  methods  to  obviate  chim- 
ney leakage,  gives  recommendations  for 
construction,  making  connections  and  a 
table  for  calculating  sizes  of  flues  for  resi- 
dences in  proportion  to  cubical  contents  of 
building.  Contains  illustrations  and  table 
of  commercial  sizes  and  areas  of  flue  tile. 
Gives  designing  data  for  chimneys  and 
power  plant  stacks,  friction  loss  charts 
for  brick  and  steel  stacks,  and  a  theoreti- 
cal draft  chart  for  stacks. 

"Chimney  Design  and  Theory,"  by  W.  W. 
Christie.  A  book  for  engineers  and  archi- 
tects. 200  pp.,  illus.  Contains  formulas, 
tables,  wind-pressure,  flues,  lightning  pro- 
tection, general  information. 

"Chimney  Design,"  edited  from  various 
sources,  by  Walter  Loring  Webb,  C.E. 
"Lefax"  data  sheet  No.  4-106. 

See  The  Heating  and  Ventii.ating  Maga- 
zine: 

"Things  to  Remember  About  Chimneys," 
by  E.  C.  Molby,  October,  1916. 

The  "Ideal  Fitter,"  of  the  American  Radi- 
ator Company  gives,  in  connection  with 
each    boiler   described    and   illustrated,    the 
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size  and  height  of  chimney  flue  required. 
It  also  contains  "Notes  on  Chimney  Flues," 
with  a  table  of  commercial  sizes  of  tile  and 
unlined  brick  flues. 

PIPES,    VALVES    AND    FitTlNGS. 

"Pipes,  Valves  and  Fittings"  are  the  sub- 
ject of  the  following  references: 

1.  The    A.S.T.M.    has    adopted    "Standard 

Specifications     for     Welded     Steel     and 

Wrought   Iron   Pipe." 

4.  A.S.M.E.  Standards  recommended  in  re- 
ports of  committees  received  by  the 
Council  of  the  Society  and  separately 
published  on: 

(o)  Standard  pipe,  pipe-threads  and  pipe- 
unions. 

(b)  Identification  of  power-house  piping. 

(c)  Standard  threads  for  hose-couplings. 

(d)  Standardization  of  pipe-thread  gages. 
{e)  The    American    Standard    for    pipe 

flanges,  fittings  and  bolting. 

5.  The     National     Association    of     Master 
Steam  and  Hot  Water  Fitters  issues: 
(o)  The  1915  U.  S.  Standard  Schedule  of 

Flanged  Fittings  and  Flanges,  on 
which  iis  stated:  'The  dimensions 
of  the  'American  Standard'  are 
identical  with  the  above,  and  this 
Schedule  was  adopted  March  20, 
1914,  by  a  joint  committee  of  this 
Association,  the  A.S.M.E.,  and  the 
Committee  of  Manufacturers  on 
Standardization  of  Fittings  and 
"Valves."  Cardboard.  24x35  inches. 
$1. 

{b)  The  same  as  a  Chart  9x12  inches. 

(r)  A  folder  giving  separate  schedule  of 
the  "Standard"  flanges  and  "extra 
heavy"  flanges. 

6.  The  N.F.P.A.  prints  in  "Proceedings": 
(a)  Reports  of  Committee  on  Standard- 
ization of  Pipe  and  Pipe  Fittings. 

7.  The  A.S.  of  H.  &  V.E.  has  issued  Re- 
ports of  Committee  on  Corrosion  in  pipe, 
and  is  now  collecting  data  relating  to 
sizes  of  pipes  used  in  steam-  or  water- 
heating  plants;  will  tabulate  such  data 
that  the  sizes  needed  for  any  part  of  a 
plant  will  be  readily  understood,  and  con- 
tinue experiments  to  add  what  data  may 
be  needed  to  complete  the  subject. 

8.  "Dimensions  and  Weights  of  Pipe  and 
Fittings."  compiled  by  the  Editors  of 
Power.  Covers  all  standard  pipes  and 
their  fittings. 

9.  See  "Lefax"  Data  Sheets,  as  follows : 
(o)  "Economical  Design  of  Steam   Pip- 
ing," A.  Langstaff  Johnson,  Jr. 

(6)  "Resistance  of  Pipes  to  Internal  and 

External  Pressure,"  K.  F.  Adamson. 

10.  "The   Friction   of   Water   in    Iron    Pipes 

and  Elbows,"  paper  by  F.  E.  Giesecke,  of 


the  University  of  Texas,  read  before  A-S. 
of  H.  &  V.E.,  July,  1917. 

11.  See   Heating   and   Ventilating    Maga- 
zine: 

(a)  "Pipe  Symbol  Chart,"  T.  W.  Rey- 
nolds.    February,   1916. 

{b)  "A  Handy  Chart  for  Determining  the 
Weight  of  Pipe,"  W.  F.  Schaphorst. 
March,  1917. 

(c)  "Pipe  Hangers,"  Harold  L.  Alt. 
March  and  April,  1916. 

id)  "A  British  Tribute  to  the  Superior- 
ity of  American  Pipe."  October, 
1916. 

{e)  "Importance  of  Supervising  Piping 
in  Customers'  Buildings,"  D.  E. 
Karn,  of  Consumers'  Power  Com- 
pany, Grand  Rapids,  Mich.  August, 
1917. 

12.  "A  Handbook  on  Piping,"  Carl  L.   Sven- 

sen.  350  pp.,  illus.  Has  convenient 
information  and  data  on  piping,  fit- 
tings, pipe  joints,  valves,  piping 
drawings,  pipe  lines,  and  their  ac- 
cessories. 

13.  "Pipes  and  Piping,"   Hubert  E.  Collin^r 

Included  in  the  contents  are :  Steam- 
pipe  conduits;  pipe  fittings;  sizes  of 
pipe;  how  to  distinguish  steel  from 
iron  pipe;  a  color  scheme  for  pipe 
lines;  effect  of  superheated  steam  on 
cast-iron  valves  and  fittings. 

14.  "The  Design  of  Valves  for  Use  in  High 
Class  Buildings,"  M.  W.  Link  Paper 
No.  172  in  the  Journal  of  the  Society  of 
Constructors  of  Federal  Buildings, 
March,  1915,  pp.  133-142. 

15.  Pipe  Fitting  Charts,  Wm.  G.  Snow.  284 
pp.,  220  figures  of  piping  and  apparatus 
for  hot- water,  steam,  and  other  \ypts, 
including  ducts. 

RADIATORS.   REGISTERS   AND  GRILLES. 

Under  "Radiators,  Registers  and  Grilles," 
is  given  the  following: 

The  A.  S.  H.  and  V.  Engineers  has  special 
committees  to  determine  the  most  effective 
place  for  a  radiator  in  a  room  and  to  recom- 
mend a  standard  method  of  testing  radiators. 
Investigations  are  being  conducted  to  deter- 
mine :  (a)  the  relative  value  or  ratio  of  one-, 
two-,  three-  and  four-column  radiators;  (6) 
the  relative  value  or  ratio  of  different  heights 
of  radiators  from  18  to  45  in. ;  (c)  the  effect 
of  painting,  bronzing  or  enameling  radiators; 
(d)  the  loss  in  efficiency  when  the  radiator 
is  enclosed  in  a  recess  with  only  the  front 
exposed,  with  the  front  covered  with  a  grill, 
with  the  radiators  all  enclosed  with  only 
an  opening  at  the  bottom  for  air  and  a  regis- 
ter at  top  in  proportion  to  the  surface  in  the 
radiator;  {e)  the  ratio  of  efficiency  of  a  win- 
dow radiator  enclosed  under  a  seat:    (/)  the 
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ratip  of  fresh-air  inlet  and  warm-air  outlet 
per  square  foot  of  indirect  surface;  (g)  the 
ratio  of  register  to  indirect  surface,  to  de- 
termine the  frictional  resistance  of  the  orna- 
mental face  of  a  register. 

The    following   reprints    of   papers   by   the 
A.  S.  H.  and  V.  Engineers  are  of  interest: 

1.  "Wall  Radiators  vs.  Long  Pipe  Coils," 
J.  A.  Donnelly,  1906.     10  cents. 

2.  "Effect  of  Painting  Radiator  Surfaces," 
J.  R.  Allen,  1909.     10  cents. 

3.  "Determining  the  Volume  of  Air  Pass- 
ing Through  Register,"  J.  H.  Kinealy, 
1897.     10  cents. 

4.  "Comparison  of  Pipe  Coils  and  Cast-Iron 
Sections  for  Warming  Air,"  J.  R.  Allen. 
10  cents.  Contains  tests  demonstrating 
that  condensation  for  both  types  of  sur- 
face depends  upon  friction  of  air  through 
the  heater. 

See  The  Heating  and  Ventilating  Maga- 
aNE: 

1.  'Determination  of  Radiator  Sizes  for 
Hot  Water  Heating  Plants,"  Freywid 
Wegelius.     January  and  April,  1916. 

2.  "Best  Position  for  a  Radiator  in  a 
Room."  September,  1916. 

3.  "Requirements  for  Radiator  Humidifiers." 
E.  P.  Lyon.  August,  1917.  Contains  de- 
scription of  new  type  capable  of  evapor- 
ating 2.9  gal.  per  square  foot  of  hot 
water  radiator  per  day. 

4.  "Apparatus  for  Testing  Heat  Trans- 
mission from  Radiators."     May,  1916. 

METAt    WORK    Atil)  ^If^S. 

Under  "MeUl  Work,  Ducts,  Chase  Lathing," 
are  listed  the  following  articles  from  The 
Heating  and  Ventilating  Magazine: 

"Standard  Practice  for  Sheet  Metal  Work 
in  Ventilating  Systems,"  T.  W.  Reynolds. 
December.  1916. 

Comparison  of  various  Methods  of  Figur- 
ing Duct  and  Flue  Sizes,"  Harold  L.  Alt. 
October,  1916. 

heat  transmission,  insulation  and 
coverings. 

The  remaining  sections  are  devoted  to  "Air 
Leakage,    Guarantees    and    Formulas,"    "Heat 
Transmission,     Insulation,     Coverings,"     and 
"Mechanical    Equipment    in    General — Power 
Houses  and  Cold  Storage  Plants."     The  sec- 
tion on  "Heat  Transmission"  is  as  follows  • 
1.  The  A.S.  of  H.  &  V.E.  is  collecting  and 
tabulating   data   of    all    tests   relating  to 
heat-losses    through    building    materials. 
It  will  collate  the  results  of  new.  tests 
till  the  heat-losses  of  all  materials  used 
in  a  modern   building  have  been   ascer- 
tained,  and    then    maintain    authoritative 
data  for  use  as  a  basis  in  determining  the 


heating  surfaces  necessary   for  buildings 
of  various  types. 

It  will  collect  data  relative  to  the  heat- 
loss  through  covering  materials  and  make 
tests  to  verify  them  and  determine  the 
value  of  insulating  materials  used  for 
insulating  buildings,  boilers,  pipes,  cool- 
ing pipes,  cooling  machinery,  and  other 
apparatus. 

2.  In  an  address  before  the  N.A.M.S.  and 
H.W.F.  in  June,  1916,  by  D.  Knicker- 
backer  Boyd,  the  editor  of  the  Journal's 
"Structural  Service  Department,"  he 
said,  "In  the  matter  of  sectional  cover- 
ing and  banding  on  lateral  runs,  plastic 
covering  on  flanges,  couplings  and  fittings, 
and  on  the  heating  apparattis  itself,  sure- 
ly some  standards  of  practice  could  be 
developed  which  would  greatly  aid  in 
establishing  a  uniform  basis,  of  estimat- 
ing." 

3.  See  "Specification  for  85  per  cent  Mag- 
nesia Non-Conducting  Coverings  for 
Power  and  Heating  Systems"  (received 
March  8,  1917,  but  not  dated),  described 
in  a  letter,  from  Prof.  Thomas  Nolan, 
Chairman  Committee  on  Materials  and 
Methods,  ALA. 

4.  The  Low  Pressure  Covering  Manufac- 
turers' Association  has  under  considera- 
tion the  recommendations  of  its  Standard 
Committee  for  a  specification  on  Air  Cell 
and  Wool  Felt  Covering.  It  is  expected 
that  specifications  for  the  uniform  proper 
application  of  such  coverings  will  be 
given  consideration  later  on. 

5.  Sec  "List  of  Inspected  Mechanical  Ap- 
pliances," published  by  Underwriters' 
Laboratories,  for  Heat  Insulating  Cover- 

''^iifg^'ati^  iPipe  Coverings. 

6.  See'**Mliftfral  Resources  of  the  U.  S.," 
issued  by  U.  S.  Geological  Survey,  1915, 
Part  II,  "Nonmetals,"  for  Chapter  on 
"Asbestos." 

7.  See  "Practical  Laws  and  Data  on  the 
Condensation  of  Steam  in  Covered  and 
Bare  Pipes,"  C.  P.  Paulding.  To  this  is 
added  a  translation  of  Peclet's  "Theory 
and  Experiments  on  the  Transmission  of 
Heat  Through  Insulating  Materials." 
107  pp.    Illus. 

8.  See  "Transmission  of  Heat  Through 
Cold-St<jrage  Insulation."  C.  P.  Paulding. 
Formulas,  Principles,  and  data  relating 
to  insulation  of  every  kind.    41  pp..  illus. 

9.  See  Reprints  of  Papers  by  the  A.S.  of  H. 
&V.E.: 

(a)  "Heat  Transmission  with  Pipe  Coils 
and  Cast  Iron  Heaters,"  L.  C.  Soule. 
1913.     10  cents. 

(b)  "Heat  Losses  through  Building  Ma- 
terials," L.  A.  Harding.  1913.  10 
cents. 

(c)  "Heat    Losses    and    Heat    Transmis- 
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sion,"  Walter  Jones.    1906.    10  cents. 
(d)  "Heat  Transmission  through  Build- 
ing Materials,"  John  R.  Allen.    Au- 
gust, 1916. 
10.  See    The    Heating    and    Ventilating 
Magazine  : 

(a)  "Government  Experiments  on  Heat 
Transmission  through  Walls."  Sep- 
tember, 1916. 

(b)  "Eflfect  of  Velocity  and  Humidity  of 
Air  on  Heat  Transmission  through 
Building  Materials,"  J.  A.  Moyer. 
February,  1916. 

(c)  "The  Heat  Insulating  Properties  of 
Commercial  Steam  Pipe  Coverings," 
L.  B.  McMillan.    January,  1916. 

The  Bureau  of  Standards,  in  addition  to 
se.veral  commercial  tests,  has  been  mak- 
ing investigations  upon  about  twenty-five 
diflFerent  kinds  of  materials,  the  samples 
being  purchased  in  the  open  market. 
These  include  flax,  asbestos,  and  cork 
products,  and  a  wide  variety  of  special 
materials.  An  investigation  of  the  ther- 
mal conductivity  of  wood  is  in  progress, 
several  varieties  having  been  meaured. 
The  very  great  importance  of  confined 
air-spaces  in  the  construction  of  insulat- 
ing walls  led  to  an  extended  investigation 
of  the  laws  governing  heat  transmission 
by  confined  air,  which  is  being  continued. 


11 


Recent   Development  of  the   Baldwin  Air 

Cooling,  Dnring  and  Purifsring 

Apparatus. 

About  two  years  ago  William  J.  Baldwin, 
of  New  York,  designed  an  apparatus  that 
could  be  placed  in  the  porthole  or  the  dead- 
light of  a  ship  and  which  would  exclude 
the  rain  or  spray,  while  freely  admitting 
large  quantities  of  air  to  the  cabin  of  the 
ship,  without  admitting  the  water.  This 
led  to  freeing  the  air  of  an  excess  of 
humidity. 

A  description  of  Mr.  Baldwin's  machine 
was  given  at  the  last  annual  meeting  of 
the  heating  engineers'  society  and  publish- 
ed in  The  Heating  and  Ventilating  Maga- 
zine for  February,  1917. 

A  further  description  is  given  in  a  paper 
presented  by  Mr.  Baldwin  at  the  recent 
meeting  of  The  American  Society  of  Me- 
chanical Engineers  in  which  he  states: 

The  experiments  conducted  with  the  pre- 
liminary apparatus  for  excluding  rain  or 
spray  while  freely  admitting  the  air  as  in 
the  case  of  a  ship  rolling  heavily  at  sea, 
suggested  the  possibility  of  removing  the 
excess  of  humidity  in  the  air,  particularly 
with  a  view  to  admitting  air  to  the  radio 
ronm  of  a  ship,  and  not  only  exclude  the  rain 


and  spray  but  also  regulate  the  humidity, 
so  as  to  keep  the  air  at  some  common 
standard  of  saturation  as  far  as  humiditj- 
was  concerned.  The  purpose  was  to  over- 
come a  difficulty  with  the  attuning  appara- 
tus of  the  receiving  and  sending  instru- 
ments, either  at  sea  or  in  the  higher  at- 
mosphere. 
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FIG.   1— BALDWIN  AIR  DRYER  AND  COOLER, 
SHOWING  PRINCIPLE  OK  CON- 
STRUCTION. 
I 

This  led  to  the  design  of  an  apparatus 
for  a  radio  room  on  the  lines  already  set 
forth,  that  would  admit  air  not  only  sep- 
arated from  rain,  salt  spray  and  spume, 
but  that  would  also  condition  or  regulate 
the  humidity  within  the  room  by  keeping 
it  at  a  common  standard  of  humidity,  re- 
gardless of  the  outside  changes. 

Cold  water  in  the  spray  form  will  do  this, 
provided  the  spray  can  be  gotten  rid  of 
after  it  has  combined  with  the  excess  of 
humidty  (steam  in  the  air)  and  then  sep- 
arated from  the  air  by  some  practicable 
form  of  apparatus  that  is  simple  and  clean, 
and  that  occupies  small  space. 

While  "a  shower  of  rain  will  clear  the 
atmosphere,"  the  elements  of  nature  have 
all  outdoors  in  which  to  set  up  the  appa- 
ratus  for   such   a   result.     The    cabin   of  a 
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ship  or  a  radio  cabinet  is  infinitely  small 
in  comparison  with  all  outdoors,  yet  a  sim- 
ilar result  can  be  achieved  in  a  space  as 
small  as  a  cabin  or  radio  cabinet. 

To  accomplish  this  I  used  a  cold-water 
spray  apparatus  similar  to  one  I  had  de- 
signed two  years  earlier  for  the  purpose  of 
precipitating  the  CO»  when  found  in  great 
excess  in  a  confined  space,  as  in  the  hold 
of  a  submarine,  when  forced  to  stay  a  long 
time  under  water. 


FIG.     2— APPARATUS     ATTACHED    TO     PORT- 
HOLE OF  SHIP. 

In  this  machine  a  spray  of  potash  water 
was  used  in  connection  with  a  mechanical 
dust  precipitator  for  the  purpose  of  seiz- 
ing on  the  carbonic  acid  in  the  air  and 
throwing  it  down,  so  as  to  eliminate  the 
COa  at  the  dust  and  water  discharge  of  the 
apparatus. 

It  was  proposed  to  put  the  apparatus  in 
a  bulkhead;  the  discharge  side  of  the  appa- 
ratus coming  into  the  air  of  the  living 
quarters,  the  air  freed  of  its  COa  being 
forced  back  again  into  the  chamber  of 
greatest  vitiation,  thus  forming  a  cycle. 

In  the  general  experiments  it  was  found 
that  a  prepared  spray  of  chemical  liquid  or 
even  cold  water  not  only  seized  on  the 
dust  but  on  the  other  gases  in  the  air.  with 
which  the  chemical  in  the  spray  would 
combine,  and  that  a  pure-water  spray 
turned  into  the  apparatus  would  keep  the 
humidity  of  the  air  constant  by  suitable 
regulation  of  the  temperature  of  the  water 
spray.  In  a  room  of  90**  F.  and  a  humid- 
ity of  almost  90%,  we  could  drop  the  hu- 
midity to  45%  by  reducing  the  temperature 
of  the  spray  to  70**  F. 

A  simple  form  of  the  apparatus  arranged 
for  cooling  a  room  is  shown  in  Figs.  1 
and  2.  The  apparatus  from  the  inlet  to 
the  line  X-Y  (Fig.  1)  is  an  ordinary  fan 
or  blower  F,  and  the  downward  extensions 
of  the  fan  blades  or  wings  W  are  necessary 
to  accelerate  the  rotary  motion  of  the  air. 

The  rotor  R  is  a  rotating  hoop  of  mer- 
meable  metal,  against  the  inner  side  of 
which  the  air  is  thrown  with  all  its  im- 
purities.    If  the  heavy  particles  in  the  air, 


such  as  dust,  mud  or  particles  of  water, 
strike  into  the  perforations  of  the  hoop, 
they  pass  through  into  a  quiet  space  formed 
by  the  outer  case  C.  Or,  if  they  strike  on 
the  solid  part  of  the  hoop,  they  are  rubbed 
through  the  nearest  holes  by  the  forward 
movement  of  the  air.'  They  then  pass  into 
the  quiet  space  C,  drop  down  within  it, 
and  escape  by  the  pipe  or  pipes  P  into  the 
tank. 

The  air  does  not  escape  with  the  heavy 
particles,  as  might  appear  at  first,  for  the 
lower  ends  of  the  pipe  legs  are  sealed  by 
the  water  in  the  tank  The  tank  may  b« 
of  any  shape,  or  there  may  be  no  tank, 
the  separated  particles  going  to  a  waste 
pipe. 

The  greater  the  velocity  of  the  rotor  R 
the  more  efficient  is  the  apparatus.  A 
speed  of  5000  ft.  per  min.  is  very  practic- 
able, but  10,000  is  not  excessive,  either  from 
the  point  of  bursting  or  for  any  other  rea- 
son. 


FIG.  3— APPLICATION  OF  APPARATUS  TO 
CHIMNEY  FOR  REMOVING  DUST 

FROM  FLUE  GASES.  ;  . 

The  fan  gives  the  same  static  pressure 
as  any  other  centrifugal  blower  of  e^m^l 
diameter  and  speed  and  requires  only  equal 
power  for  equal  work,  and  the  power  re- 
quired for  separation  and  friction  is  con^^ 
siderably  under  25%  of  the  blower  power 
required  to  move  the  air. 

The  device  as  described  above  illustrates 
the  principle  of  the  various  types  of  appa- 
ratus, whether  used  for  taking  the  dust 
from  the  air,  the  CO:  from  a  chimney  or 
an  enclosed  space,  the  excess  of  humidity 
from  the  air,  throwing  down  fog,  cooling 
and  moving:  air.  etc.  It  will  be  noted  that 
the  ice  in  the  upper  tank  serves  both  as  ;* 
cooling  medium  and  for  the  supply,  of  cold 
water,  broken  into  spray  by  the  rapid 
motion  of  the  fan,  for  the  purification  of 
the  air. 
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AMERICA  is  not  awake  to  the 
war,"  cries  the  pessimist,  as  he 
'throws  open  his  office  Vindow 
to  cool  his  overheated  room  and  turns 
on  another  light.  "We  have  got  to 
realize  that  our  industrial  resources 
cnust  be  mobilized,  as  well  as  our 
men,"  he  declares,  finishing  his  day's 
work  and  walking  out,  leaving  each 
Radiator  and  electric  light  going  at  full 
blast.  His  evening  paper  tells  him 
that  there  must  be  conservation  of  fuel 
and  he  marvels  why  people  in  these 
.  times  can  be  so  careless  as  to  waste  a 
single  pound  of  coal. 
.  Multiply  this  case  by  hundreds  of 
thousands  and  we  have  a  composite 
picture  of  what  is  happening  in  al- 
most as  many  office  buildings  at  this 
particular  time.  Conservation  in  gen- 
eral has  meant  little  or  nothing  to  most 
of  us  and  fuel  conservation  not  much 
mGre. 

Suddenly  there  came  the  startling 
announcement,  "The  United  States 
Face  to  Face  with  a  Fuel  Famine." 
How  quickly  we  responded  to  that 
alarm  and  lost  no  time  in  getting  in 


touch  with  our  home  coal  dealer.  The 
transition  from  passive  interest  to  ac- 
tive concern  was  everywhere  most 
striking. 

In  these  last  few  weeks  the  country 
has  realized  that  in  this  important 
matter  the  avenues  of  waste  are  appal- 
ling. While  the  campaign  for  a  68^ 
F.  indoor  temperature  will  no  doubt 
help,  the  great  demand  of  the  moment 
is  for  the  prevention  of  wasted  heat 
and  light.  Let  every  office-building 
tenant  not  only  put  a  stop  to  this 
waste  in  his  own  office,  but  bring  the 
matter  to  the  attention  of  his  building 
manager,  so  that  there  may  be  some 
concerted  and  uniform  action  in  the 
matter.  As  one  of  the  speakers  said 
at  a  recent  meeting  of  heating  engi- 
neers, "It  is  a  common  sight  to  see 
great  clusters  of  electric  lights  burn- 
ing, in  broad  daylight,  in  many  offices, 
while  it  is  almost  invariably  the  prac- 
tice to  leave  radiator  valves  open  all 
the  time  in  offices  and  hotels,  taking  it 
for  granted,  apparently,  that  they  are 
equipped   with   thermostatic   control." 

It  is  said  that  one-fifth  of  all  our  coal 
is  wasted  by  firemen.  No  estimates 
are  available  of  the  amount  wasted  by 
the  public  in  the  form  of  radiator  heat 
id  electric  lighti  but  the  figures  must 
be  colossal  and  afford  a  tremendous 
opportunity  for  constructive  action. 


ONE  of  the  things  the  present 
agitation  for  fuel  economy 
has  brought  out  is  the  well- 
nigh  universal  practice  in  this  coun- 
try of  purposely  overheating  the  in- 
teriors of  buildings.  One  of  the  slo- 
gans of  the  national  Fuel  Administra- 
tion is  "Help  Save  1,000.0000  Tons  of 
Coal,"  by  reducing  the  indoor  tempera- 
ture to  65°  F.  It  looks  as  if  a  war  is 
necessary  to  bring  the  American  peo- 
ple  to   its   senses   in   this  matter. 
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Measuring  the  Feed  Water 


One  of  the  most  forceful  arguments  of 
all  which  are  advanced  from  time  to  time 
against  the  small  building  power  plant  is 
that  these  plants  are  costing  more  to  operate 
than  the  large  central  stations  controlled  by 
the  public  service  companies.  To  a  certain 
extent  this  is  undoubtedly  true,  owing  to 
the  fact  that  larger  plants  employ  units 
ten,  twenty  or  even  one  hundred  times  the 
size  of  those  in.  the  building  plant,  thereby 
obtaining  an  efficiency  of  apparatus  and  an 
economy  in  operating  force  absolutely  im- 
possible  for  the   smaller   installation. 

But  the  cost  per  kilowatt  to  produce  by 
the  central  station  is  far  from  being  the 
total  cost,  for  to  this  must  be  added  the 
expense  of  distribution  and  the  company's 
profit  which  is  often  based  on  a  stock  and 
bond  issue  of  more  or  less  hydraulic  variety. 
Even  the  expense  of  distribution  alone  is  in 
most  cases  sufficient  to  throw  the  cost  in 
favor  of  the  smaller  plant  which  has  no 
franchise  to  pay  for,  no  rights  of  way  to 
obtain  and  practically  no  distributing  sys- 
tem either  to  install  or  to  maintain. 

One  investigator  has  ^  made  the  assertion 
that  if  the  public  service  companies  could 
produce  current  ,in  their  central  stations  for 
nothing,  the  cost  of  distribution  would  still 
make  the  electric  rate  higher  than  if  the 
current  were  produced  by  a  reasonably  eco- 
nomical plant  installed  on  the  premises. 
But  the  plant  must  be  reasonably  economi- 
cal! So,  in  spite  of  this  advantage,  in- 
competent engineers  and  lack  of  proper 
upkeep  often  combine  to  render  the  smaller 
plant  more  expensive. 

To  make  the  small,  plant  economical  and 
to  insure  its  being  kept  so,  some  good, 
accurate  method  of  checking  its  perform- 
ance must  be  used.  The  owner  or  agent 
operating  the  installation  will  be  much  more 
inclined  to  keep  a  competent  engineer  on 
the  job  and  to  maintain  the  plant  in  proper 
operating  condition  if  it  is  possibly  to  show 
hira,  or,  better  yet,   if  he,  himself,   can   sec 


at  once  the  increasied  cost  per  kilowatt,  and 
the  decreased  production  due  to  such  causes. 
Further  than  this,  the  operating  engineer  can 
keep  better  posted  on  the  plant  operation,  on 
the  conditions  in  the  boilers  and  the  method 
of  firing  for  the  particular  quality  of  coal 
being  used  than  by  any  amount  of  inspection 
and  criticism  of   the  firemen. 

RESULTS   dBfAINED   BY    MfiASURINC   FEED    WATEtL 

The  simplest  method  of  checking  up  a 
power  plant  in  regard  to  securing  maxi- 
mum efficiency  is  by  the  measurement  of 
the  feed  water,  and  a  prominent  manu- 
facturer sums  up  the  results  so  obtained  as 
follows :  ' 

(a)  It  determines  the  boiler  efficiency: 
that  is,  the  number  of  pounds  of  wate^ 
evaporated  per  pound  of  coal  and,  there- 
fore, the  number  of  heat  units  secured  per 
pound  of  coal  burned. 

(b)  It  determines  which  method  of  firing 
produces  the  best  results  with  the  grade 
of  coal   being  burned. 

(c)  It  determines  which  fireman  employs 
the  most  efficient  method  of  firing  and 
which  man  it  is,  therefore,  most  desirable 
to   retain  on   the   force. 

(d)  It  determines  which  grade  of  coal-r- 
in  relation  to  its  cost — is  the  most  profitable 
for   the   plant  to   use. 

(e)  It  shows  up  deterioration  of  the 
grates  or  leaks  in  the  boiler  settings  as 
soon  as  these  become  sufficiently  serious 
to   affect  the  plant  efficiency. 

(/)  It  indicates  the  loss  of  efficiency, 
when  the  tubes  scale  up  or  the  heating  sur- 
faces are  allowed  to  become  covered  with 
soot. 

(g)  It    exercises    a   great    moral    influence- 
on    the    operating    force    being    an    incentive, 
to   each  to  make   the  best   showing  possible, 
resulting  in  a  plant  being  kept   in  the  very 
finest  operating  condition  at  all  times. 
The  most   popular   apparatus,  to   serve   tl|e 
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purpose  outlined  above  is  that  termed  the 
"V-notch  recorder."  The  accuracy  of  this 
device  is  claimed  to  be  within  Yz  of  1%, 
a  smaller  amount  of  error  than  obtained  by 
any  other  economical  means. 

The     V-notch     recorder,     installed     as     an 


FlC.  1.- 


-METIIOD  OF  INSTAUJNG  V-NOTCH  METER  IN  CONNECTION 
WITH  OPEN   FEED-WATER  HEATER. 


entirely  separate  piece  of  apparatus,  is 
siiown  in  Fig.  1.  In  this  cut  the  boiler- 
feed  pump — instead  of  taking  its  suction 
directly  from  the  feed-water  heater — takes 
the  water  from  the  suction  chamber  of  the 
V-notch  recorder  apparatus,  as  indicated  by 
the  arrows.  This  lowers  the  water  level  in 
the  suction  chamber  and  causes  the  float  in 
this  chamber  to  drop.  This  float  controls 
the  flow  of  water  entering  the  apparatus 
£rpm  the  feed-water  heater  through  a  shaft 
and  rod  connection  to  the  lever-handled 
valve  on  the  pipe  running  from  the  feed- 
water  heater  to  the  recorder. 
'  The  incoming  water  from  the  heater 
enters  the  inlet  chamber  of  the  recorder 
and  flows  under  a  baffle  to  the  V-notch 
through  which  it  spills  into  the  pump  suc- 
tion  chamber,    previously   described. 

In  the  inlet  chamber  and  enclosed  within 
a  hollow  bottomless  cylinder  is  placed  a 
ftoat  which  registers  the  height  of  the  water 
oh  a  clock-revolved  time-chart  in  a  manner 
similar  to  that  employed  to  record  steam 
pressures,  temperatures,  etc.,  by  automatic 
recorders.  This  chart  is  graduated  so  that 
the  area  of  the  portion  below  the  line 
marked  thereon  is  transposable  into  the  quan- 
tity of  water,  the  height  of  the  line  being, 
of  course,  controlled  by  the  height  of  the 
float  and  this  in  turn  by  the  level  of  the 
water   flowing   through   the   V-i;otch. 

The    cold    water    coming    into    the    system 


is  admitted  by  the  float  in  the  feed-water 
heater  just  as  usual  and,  in  fact,  no  con- 
nections or  piping  are  altered,  as  far  as  the 
heater  is"  concerned,  except  the  balance  pipe 
which  is  run  from  the  heater  to  the  record- 
ing apparatus  so  as  to  prevent  vaporizing 
of  the  feed  water  when  heated  to  212"  F. 
or  over.  The  recording  device  is  by-passed 
by  a  full-sized  pipe  so  that  the  pump  can 
take  its  suction  directly  from  the  heater  if 
desired. 

The  connections  as  shown  in  Fig.  1  may 
be  so  installed  in  any  old  plant  where 
an  op?n  feed-water  heater  is  already  in 
use  and  has  also  been  common 
practice  on  new  plants  until  the 
last  few  years.  Most  open-heater 
manufacturers  have  now  arranged, 
however,  to  incorporate  the  record- 
ing device  in  the  heater  construc- 
tion itself.  In 
such  cases,  the 
storage  space  in 
the  bottom  of 
the  heater  is  util- 
ized as  the  pump- 
suction  chamber 
and  the  record 
float  and  record- 
ing device  are  installed  in  a  little  extension 
of  the  bottom  portion  of  the  heater  some- 
what as  shown  in  Fig.  2,  which  is  a  view 
of    the    well-known    Cochrane    heater,    so 


1  StauB  pyrifkd  of  (nL»- 

2  Water  lie«Ud.r=>— 


FIG.  2.— COCHRANE  HEATER,  ARRANGED 
WITH  PUMP  SUCTION  CHAMBER  IN  BOT- 
TOM   OF   HEATER. 
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NOTES 

The  Utility  separator,  made  by  the 
Standard  Steam  Specialty  Co.,  New 
York,  gives  a  storage  capacity  of 
steam  at  the  throttle  valve  several 
times  greater  than   the  displacement 


FIG.   3,— WEBSTER  FEED-WATER  HEATER. 

arranged.  The  explanation  of  the  separate 
apparatus  will  apply  equally  well  to  the 
combined  equipment  and  the  reader  can 
readily  trace  the  water  flow  by  means  of 
the  arrows  and   notations  on   the   cut. 

The  widely  used  Webster  heater  .does  not 
employ  quite  the  same  arrangement,  as  can 
be  seen  by  reference  to  Fig.  3,  the  water 
in  this  heater  passing  downward  continu- 
ously from  the  time  of  its  entrance  until 
it  reaches  the  pump  suction  chamber  at  the 
bottom,  but  the  principle   is   identical. 

With  a  closed  heater,  the  separate  appara- 
tus first  described  is  again  used,  as  shown 
in  Fig.  4,  and  it  will  be  noted  that  the  make- 
up  water   in   this 

case  is  controlled 

by  a  second   and 

lower      float      in    HtS 

the        pump-suc- 

tion      chamber; 

also  that  in   Fig. 

4  the   feed-water 

goes     to     the 

closed     heater 

last,     instead     of 

first,  as  in  Fig.  1. 

This   arrange- 

tnent    is    not    as 

common  as  those 

employing       the 

open  feed-water 

heater. 


UTILITY    STEAM    SEPARATOR 

of  the  piston.     It  is  particularly  de- 
sirable where   the   boiler  and  engine 
are  separated  by  a  considerable  dis- 
tance   as    it    not    only    elminates    the 
moisture  in  the  steam  but  also  catches 
all    grit,    scale,    etc.,    which    may    be 
picked  up  by  the  steam  in  its  passage 
through  the  piping  system. 
The  cut  illustrates  the  vertical  type 
of  this  separator,  but  it  is  also  built  for 
horizontal    and    angular    connections. 

It  is  claimed  that  boilers  troubled  with 
scale — especially  when  caused  by  magnesia — 
will  not  only  cease  to  form  scale  but  will 
have  gradually  removed  that  already  formed 
if  a  small  amount  of  graphite  is  used  with 
the  feed  water.  The  action,  on  the  magnesia 
in  the  water  is  to  precipitate  a  mixture  of 
magnesia  and  graphite  in  the  form  of  a 
slime  which  may  be  easily  washed  out,  while 
on  the  scale  already  formed  the  particles 
of  graphite  seem  to  work  in  between  the 
scale  and  the  steel,  gradually  loosening  the 
scale   as    the   treatment   is   kept    up 


FIG.  4.— COCHRANE  FEED-WATER  METER  ARRANGED  FOR  USE  WITH 
CLOSED  HEATER  IN  CONNECTION  WITH  EXHAUST  STEAM  HEAT- 
ING  SYSTEM. 
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In  particularly  bad  cases  the  boiler  should 
be  inspected  at  the  end  of  the  first  ten  days 
and  not  less  than  every  fifteen  days  there- 
after for  a  couple  of  months.  After  that 
every  thirty  days  will  probably  be  suffi- 
cient 


The  rising  costs  all  along  the  line  render 
the  conservation  of  all  materials  most  im- 
perative. How  many  plants  discharge  their 
oily  drips  directly  to  the  sewer?  A  very 
big  percentage  certainly!  If  this  water  is 
.irst  passed  through  an  oil-extracting  tank 
a  large  percentage  of  the  oil  will  be  re- 
tained and  can  be  re-filtered  and  re-used. 

The  extracting  tank  is  a  very  simple  propo- 
sition to  build  and  can  be  cut  into  any  oily 
trap  discharge  between  the  trap  and  the 
sewer.  It  consists  simply  of  a  tank  large 
enough  to  insure  a  very  slow  velocity  of 
flow  through  it  and  to  serve  as  an  oil 
recepter.  Near  the  outlet  end  a  baffle  is. 
placed,  extending  nearly  to  the  bottom  of 
the  tank  under  which  baffle  the  water  flows 
to  reach  the  outlet  on  the  opposite  side. 
Owing  to  the  lighter  specific  gravity  of  the 
oil  it  will  not  sink  and  pa^s  under  the 
baffle  to  the  outlet  but  instead  is  retained 
on  the  inlet  side  of  the  baffle  and  may  be 
removed  from  time  to  time  as  fast  as  it 
collects   in  any  quantity. 


One  of  the  well-known  high  and  medium 
pressure  drip  traps  on  the  market  is  the 
Anderson  trap,  made  by  the  V.  D.  Anderson 


ANDERSON  PRESSURE  DRIP  TRAP. 

Co.,  Cleveland,  O.  The  interior  construc- 
tion is  illustrated  herewith.  The  trap  is 
provided  with  a  water  gage,  bypass,  air 
valve,  blowoflF  valve  and  sediment  strainer. 
The  "Model  D"  traps  are  made  in  five 
sizes  to  operate  against  any  back  pressure 
which  is  5  lbs.  less  than  the  pressure  at 
the   inlet  of  the  trap. 


Hot  Water  Heating  Connection  to  Garage. 

Editor,  Heatinx  and  Ventilating  Magaziots  : 
I  desire  to  install  a  hot  water  heating: 
system  in  a  garage,  and  to  supply  it  from 
the  hot  water  system  in  the  house.  The 
garage  stands  approximately  30  ft  from  the 
house  and  requires  a  radiator  of  125  sq.  ft. 
surface;  I  expect  to  run  the  circulation  lines 
over  to  the  garage  and  back,  placing  these 
lines  in  wrought-iron  pipe,  pitched  up  toward 
the    garage. 


/''LAN 


/af  5flary 


Ce/Zor 


CSnv^tf  ^m«j 


FIG      1.— PROPOSED     ARRANGEMENT      FOR 
HEATING   GARAGE. 

The  general  conditions  are  indicated  in 
the  sketch  of  the  plan  and  elevation  accom- 
panying this  letter,  the  house  being  a  three- 
story  dwelling  with  no  radiators  on  the 
third  floor.  The  question  on  which  I  desire 
your  help  is  whether  you  would  rim  the 
hot  water  supply  line  to  the  third  floor, 
then  back  down  and  across  to  the  garage 
and,  if  so,  would  you  put  an  air  vent  on 
the  top  of  the  loop?  What  kind  of  a  vent 
would  be  most  suitable?  If  not,  would  you 
run  the  supply  up  to  the  second  floor  radi- 
ator and  then  down  and  over  to  the  garage? 

Pittsburgh,  Pa.  H.  W.  A. 
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Our  correspondent's  sketch  is  shown  in 
Fig.  1,  except  that  the  wrought-iron  pipe  he 
mentions  has  been  changed  to  tile  pipe 
which  is  much  better  for  this  sort  of  work. 
iBoth  of  his  suggested  schemes  of  circulation 
are  good.  It  is  a  well-known  fact  that  to 
circulate  across  a  long,  horizontal  distance 
to  another  building  some  vertical  rise  is 
necessary  in  order  to  produce  sufficient  head 
to  circulate  the  water. 

If  the  line  is  carried  up  to  the  third  floor 
level  and  then  dropped  back,  as  suggested 
by  our  correspondent,  a  high  point  is  pro- 
duced in  which  air  will  collect  and  this  air 
must  be  gotten  rid  of  from  time  to  time 
to  avoid  its  stopping  the  circulation.  An 
air  chamber  about  12  in.  or  18  in.  high  and 
of  pipe  two  or  three  sizes  larger  than  the 
circulation  line  may  be  used  as  a  receiver 
for  this  air,  and  a  common  air  valve  mounted 
on  the  cap  on  top  of  the  pipe  will  serve 
to  relieve  this  accumulated  air  from  time  to 
time 

This,  of  course,  is  not  automatic  in  opera- 
tion and  the  substitution  of  certain  types 
of  automatic  air  vents  which  "relieve  air 
under  pressure"  might  give  better  satisfac- 
tion As  the  difference  in  the  weight  of  the 
two  columns  of  water  (in  the  pipe  going  up 
and  the  pipe  going  down)  is  dependent  on 
the  temperature  difference  and  height,  it 
follows  that  the  pipe  carried  up  to  the  third 
floor  level  will  give  better  results  than  one 
only  carried  to  the  second  floor  and  vented 
into  the  radiator  On  the  other  hand,  the 
radiator  furnishes  an  automatic  method  of 
ridding  the  loop  of  air  and  has  an  advant- 
age in  this  respect 

Our  suggestion,  however,  would  be  to 
make  the  connections  as  shown  in  the 
sketch,     Fig    2      While     our    correspondent 


does  not  specifically  so  state,  we  assume 
his  house  system  is  a  gravity  system  with 
an  expansion  tank  at  some  high  point  If 
^is  is  the  case,  a  small  air  relief  pipe  taken 
from  the  top  of  the  loop  and  graded  con- 
stantly up  from  the  top  of  the  loop  to  the 
point  of  its  connection  to  the  expansion 
pipe,  just  below  the  tank,  will  give  the  re- 
quired air  relief  automatically  without  the 
use  of  any  special  devices  This  has  been 
illustrated  in  Fig  2. 

In  case  this  arrangement  is  impossible, 
either  on  account  of  the  use  of  a  pressure 
system,  or  for  other  reasons,  we  recommend 
running  the  loop  up  to  the  third  floor  and 
venting,  as  before  suggested. 


Formulas  for  Figuring  Pipe  Capacities. 

Editor,  Heating  and  Ventilating  Magazine  : 
Will  you  kindly  give  me  formulas  for 
finding  the  quantity  of  air,  water,  and  steam 
delivered  per  minute  through  a  pipe,  neglect- 
ing friction,  when  pressure  and  size  of  pipe 
is  known. 
Utica,  N.  Y.  C.  A.  C. 


FIG    2.--SUGGESTKD    METHOD    FOR    HEAT- 
ING  GARAGE. 


The  flow  of  water  through  pipes  when 
the  friction  is  neglected  practically  becomes 
the  flow  through  an  oriflce  of  the  same  size 
and  diameter  as  the  pipe,  since  the  pipe  is 
only  a  continuation  of  the*  orifice  for  a 
definite  or  indefinite  length.  This  is  in- 
correct and  impractical  for  pipe  work,  since 
even  a  short  length  of  pipe  will  cut  down 
the  velocity  and,  therefore,  the  quantity 
flowing  to  a  very  large  extent. 

The  only  practical  way  of  figuring  pipe 
sizes  without  regard  to  friction  is  to  assume 
a  velocity  in  the  pipe  which  will  produce 
only  a  reasonable  amount  of  friction,  or 
drop  in  pressure,  and  then  to  compute  for 
the  area  of  the  pipe,  or  vice  versa.  In  such 
cases  the   formula   used   is 

AV  144Q  144Q 

Q  =  or  A  =  or  V  =  

144  V  A 

when       Q  =  quantity  delivered  in  cubic   feet 
per    minute 
V  =  velocity    of    flow    in    feet    per 

minute 
A  =  area   of   pipe   in    square   inches, 

or  0.7854  D*  when 
D  =  diameter  of   pipe   in   inches 
144  =  number   of    square   inches    in    a 
square   foot 

Q   for  water   is  usually  left  in   cubic  feet 

or  multiplied  by  7.5  to  transform  it  into 
gallons    per     minute. 

Q    for    air    is    usually    reduced    from  the 
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cubic  feet  per  minute  (at  the  pressure  in 
the  line)  to  pounds  of  air  or  to  cubic  feet 
of   free  air. 

Q  for  steam  is  usually  reduced  from  the 
cubic  feet  per  minute  (at  the  pressure  main- 
tained in  the  line  as  shown  by  steam  tables) 
to  pounds  of  steam  per  minute. 

To  apply  the  above,  assuming  an  8  in. 
pipe  and  50  lbs.  pressure  with  a  velocity 
for  water  of  200  ft.  per  minute,  of  steam 
as  5,000  ft  per  minute  and  of  air  as  SfiOO 
ft  per  minute,  the  deliveries  are  as  follows: 

The  area  in  square  inches  of  an  8-in. 
pipe  =  50  (about) 

for  Water 


Q  = 


50X200 


144 


10,000 
144 


=  69.4  c.f.m. 


69.4  X  7.5  =  520  gaL  per  minute. 
For  Steam 

50  X  5,000       250.000 


144 


144 


-  =  1700  cf.m.   apx. 


Weight   of   1   cu.    ft   of   steam   at   50  lbs. 
gauge    (see  steam   tables)   =  0.15  lbs. 

1700  X   0.15  =  255  lbs.  per  minute. 

For   Air 
The   cubic  feet  per   minute   would   be   the 


same  as  for  steam  at  the  same  velocity, 
but  the  weight  of  1  cu.  ft  of  air  at 
atmospheric  pressure  and  62^  F.,  is  0.076 
lbs.  (See  tables  on  "Properties  of  Air.") 
The  temperature  of  the  air  (both  at  50 
lbs.  pressure  and  atmosphere)  remaining 
the  same,  the  relative  volumes  may  be 
computed   from  the   formula: 

P.V,  =  P.V, 

when  Pi  and  Vj  are  the  absolute  pressure 
in  pounds  per  square  inch  and  volume  in 
cubic  feet  in  the  first  state  and  Pt  and  Vt 
the  absolute  pressure  and  volume  in  the 
second   state. 

Therefore,  if  the  pipe  delivers  17(X)  c.f.m. 
of  air  at  50  lbs.  pressure,  the  volume  of 
free  air   at  the   same  temperature   will  be 

P.V,  =  P,V, 

(50  +   14.7)    X    1700  =  14.7   X   V, 

64.7   X    1700 


14.7 


=  V, 


75(X)  =  Vt  or  cubic   feet  of   free  air  per 
minute  and 

7500  X  O076  =  567  lbs.  of  air  per  minute. 

For  the  flow  of  steam,  water  and  air 
through  an  orifice  the  correspondent  Is  re- 
ferred to  the  numerous  formula  and  tables 
contained  in  Kent's  Engineers   Pocket  Book. 


The   War  and  the   Heating  Engineer 


Lower    Indoor    Temperatures    as    a    War 
Conservation  Measure. 

Acting  on  the  suggestion  of  Dr.  Garfield, 
the  fuel  administrator  of  the  country,  that 
people  reduce  the  temperature  in  their  homes 
and  offices  a  few  degrees  in  order  to  re- 
duce the  heating  requirements  and  thereby 
save  a  vast  amount  of  coal,  the  Illinois 
Maintenance  Company,  of  Chicago,  acting  for 
the  Illinois  State  fuel  administrator,  has 
sent  out  a  letter  strongly  seconding  Dr. 
Ga,rfie1d's  suggestion.  Accompanying  the 
letter  is  a  tag,  reproduced  herewith,  to  be 
placed  on  thermostats  or  above  the  radiator 
to  act  as  a  remainder. 
The  letter  is  substantially  as  follows: 
The    usual    standard    of    temperature    for 


homes  and  offices  in  this  country  has  been 
from  68**  to  70**  F.  A  great  many  buildings 
exceed  this  temperature,  and  temperatures 
of  75**,  80°  and  85**  F.  are  not  uncommon. 

If  people  in  Chicago  would  accustom  them- 
selves to  an  indoor  temperature  of  65*  F., 
and  maintain  that  tempeature  by  steady 
regulation  of  the  steam  supply  there  would 
be  a  saving  of  at  least  15%  of  tho  fuel 
required  for  heating  interiors,  or  a  sav- 
ing of  about  1,000,000  tons  of  coal  annually 
right  here   in   Chicago. 

Dr.  E.  Vernon  Hill,  chief  of  the  Venti- 
lating Division  of  the  Chicago  Health  De- 
partment, says  that  the  ordinary  individual 
can  easily  become  accustomed  to  this  tem- 
perature, provided  a  sufficient  amount  of 
clothing     is     worn,     as     has     been     clearly 
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demonstrated  by  the  experience  of  England, 
France  and  Canada,  and  by  the  general  con- 
sensus of  opinion  of  physicians  and  heating 
experts    throughout   the   country. 

Dr.  W.  A.  Evans,  formerly  Health  Com- 
missioner of  Chicago,  and  a  well-known 
writer  on  such  topics,  states  as  follows: 


1.  Lights  may  be  turned  off  at  8  p.  m.,  or 
at  the  time  of  closing. 

2.  Electrical  advertising  signs  may  be  dis- 
continued. 

3.  The  amount  of  heat,  light,  and  power 
used  in  retail  stores  may  be  reduced  by 
general    eflFort. 

4.  Lights  in  show  cases  need  not  be 
turned   on   until    10   a.   m. 

General  reductions  of  coal  consumption 
may  be  effected  by  maintaining  store  heat 
at  65*  F.  or  les^,  reducing  the  candlepower 
of  electric  lamps  where  a  smaller  lamp  will 
answer  every  purpose,  and  replacement  of 
old,  blackened,  current-wasting  lamps  when- 
ever   found. 


The  Watchman  Evil. 


TAG     StNT    OUT     BV    ILLINOIS    MAINTEN-" 
ANCE  COMPANY. 

"Any     number     of     experiments     have 
fhown  that  low  temperatures,  60*  to  68* 
F.,  as  compared  with  the  high  tempera- 
tures   which    so    often    prevail    in    office 
buildings,  school  rooms  and  living  places 
(70*  to  85*)  are  favorable  to  health.    For 
instance,   a   person   staying    for   an   hour 
in   a    warm    room    is   certain   to    develop 
about  a  degree  of   fever.     This  leads  to 
colds,  infections  generally,  anemia,  fatigue 
and   general   rundown   conditions." 
If  Chicago  will  set  the  example,  other  cities 
will  follow,  and  we  will  save  not  only  1,000,- 
000  tons  of  coal  here,  but  also  several  millions 
tons   of   coal    throughout   the   country.     This 
would    conserve    the    coal    for    military   pur- 
poses,   and    also    bring   down    the   cost,    thus 
reducing    the    suffering    among    the    poorer 
classes. 

Will  you  not  instruct  the  engineer  to  adjust 
the  thermostats  in  your  offices  to  not  ex- 
ceeding 65*  F.  so  as  to  help  along  this  move- 
ment and  thus  help  win  the  war? 


Store  Savings  in  FueL 

Four  specific  ways  in  which  retail  mer- 
chants can  reduce  the  consumption  of  coal 
by  economy  in  lighting  are  recommended  by 
the   Boston   Chamber  of   Commerce. 


The  prevailing  custom  among  manufac- 
turers, warehousemen  and  others  is  to 
engage  as  night  watchmen  superannuated 
employees  who  are  no  longer  able  to  earn 
a  workman's  pay.  At  the  recent  New 
Orleans  convention  of  the  Fire  Marshals' 
Association  of  North  America,  it  was  voted 
to  sound  a  warning  to  manufacturers  and 
warehousemen  that,  especially  in  these  times, 
watchmen  should  be  picked  men  and  not 
derelicts.  They  should  also  be  sufficient  in 
number  to  furnish  real  protection  and  they 
should  be  armed.  They  should  receive 
special  training  for  their  important  duties 
and  this  training  should  include  knowledge 
of  fire  alarms,  fire  prevention  and  fire  pro- 
tection. They  should  never  be  engaged  ex- 
cept upon  unmistakable  evidence  of  char- 
acter, and  they  should  be  paid  the  salaries 
that  will  command  such  qualifications. 


Paying  for  Liberty  Bonds. 

On  November  15,  which  was  the  date 
on  which  the  fiAt  installment  on  Liberty 
Loan  Bonds  was  due,  approximately  $2,- 
400.000.000  was  paid  in,  although  less  than 
a   third   of   that  amount  was   due. 

In  other  words,  nearly  two-thirds  of  the 
aggregate  subscriptions  to  the  Second 
Liberty  Loan  have  been  paid  in  full,  the 
purchasers  not  availing  themselves  of  the 
right  to  wait  until  December  15  and  January 
15    to    make    their    other    payments. 


Growth  of  Federal  Reserve  System. 

Between   the   dates,    November    1    and    No- 
vember    16,     1917,     State    banks    and     trust 
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companies,  whose  aggregate  total  resources 
are  $845,796,400,  were  admitted  to  the  Fed- 
eral Reserve  System. 


The  Responsibility  of  Science  for  War 
Horrors. 

"Unless  some  conscience  is  aroused  that 
science  is  not  to  be  used  against  man,  but 
for  him,  then  it  will  never  be  safe  for 
this  world,"  said  Dr.  Ira  N.  Hollis,  retiring 
president  of  the  mechanical  engineers'  so- 
ciety in  his  recent  presidential  address.  "It 
is  our  task,"  continued  Dr.  Hollis,  "to  assist 
in  making  the  world  safe  against  the  forcea 
that  we  have  unloosened,  so  that  the  century . 
may  not  close  with  a  total  failure  of*  the 
civilization  of  Christian  races.  It  is  we 
who  have  developed  the  application  of 
science,  and  it  is  we  who  are  using  it  to 
destroy  one  another,  forced  into  the  struggle 
by  the  rulers  of  a  nation  that  knows  no 
right  except  might,  and  no  mercy  except 
that  which  is  taught  them  by  the  sword. 

"The  twentieth  century  is  still  young,  and 
we  do  not  yet  know  what  it  will  represent 
to  the  future  historian.  Will  it  be  the 
debauch  of  science  or  will  it  mean  a  new 
birth  to  Christianity?  It  is  the  engineers' 
task  to  decide  this.  There  are  two  tenden- 
cies; one  toward  greater  comfort  and  luxury, 
and  one  towards  greater  service.  The  first 
can  plunge  us  only  deeper  and  deeper  into 
war  for  the  control  of  a  commercial  output. 
It  can  only  bring  us  more  firmly  under  a 
governing  class  devised  either  by  birth  or 
by  commercial  success.  The  second  means 
the  coniplete  emancipation  of  the  individual 
trained  to  think  of  service  as  the  chief 
source  of  good  governpient  and  hap'piness 
in  life.  The  only  theory  that  will  hold  men 
together  is  that  of  service." 


Engineers  Serving  Government  in  War. 

How  the  30,000  engrineers  represented  in 
the  great  technical  societies  of  this  country 
are  quietly  serving  the  govefnment  in  per- 
forming all  manner  of  duties— confidential 
and  otherwise,  was  disclosed  at  the  conven- 
tion of  The  American  Society  of  Mechanical 
Engineers  by  Gano  Dunn,  chairman  of  the 
Engineering  Committee  of  the  Council  of 
National  Defense.  Mr.  Dunn  said  the  gov- 
ernment had  made  numerous  and  various 
c?ills  upon  engineers  for  service,  and  there 
is  not  yet  on  record  a  single  case  in  which 
the  government  has  asked  an  engineer  to 
perform  a  service  and  the  service  has  not 
been    promptly    and    faithfully   rendered. 


Mr.  Dunn  ♦related  how  at  the  outset  of 
our  war  the  Government  soon  used  up  its 
own  resources  of  professional  men  and  fell 
back  upon  those  of  the  great  technical  so- 
cieties which  responded  patriotically  to  their 
new  duties  and  opportunities.  He  said  that 
the  United  States  is  not  really  m  the  war 
yet  and  he  expected  the  time  to  come  shortly 
when  all  the  engineers  of  the  nation  would 
be  needed  for  service.  He  said  the  engineers 
stood  ready  to  respond,  even  as  numbers 
have  already  responded  by  severing  all  their 
business  connections  and  sacrificing  their 
incomes. 


Preparations  for  the  Third  Liberty  Loan. 

According  to  present  estimates,  the  thi-d 
Liberty  Loan  will  be  undertaken  the  middle 
of  February  or  the  first  of  March.  The 
amount  of  money  to  be  raised  is  much 
greater  than  was  raised  in  both  of  the 
previous  loans  and  the  call  upon  the  country's 
resources  and  upon  every  citizen  will  be 
greater   than   ever. 

In  an  effort  to  promote  thrift  and  self- 
denial  in  this  country  at  the  present  time^ 
it  is  authoritatively  stated  that  our  war  bills, 
growing  heavier  as  the  climax  of  the  world 
contest  draws  nearer,  cannot  be  met  by  the 
same  measure  of  thrift  that  characterized 
the  first  months.  The  United  States  must 
reach  and  surpass  the  mark  set  in  France 
and  Great  Britain.  In  England,  one  bank 
alone,  the  London  City  and  Midland,  reports 
that  its  depositors  applied  for  $451,19^,000 
of  the  last  war  loan,  or  considerably  more 
than  one-half  the  amount  standing  to  their 
credit.  This  may  give  an  insight  into  the 
compelling  pressure  of  patriotism  upon  alt 
classes  of  persons  in  England,  for  the  Lon- 
don City  and  Midland  reaches  all  social 
ranks.  It  must  not  be  supposed  that  these 
English  subscribers  drew  all  their  half-billion 
from  the  bank  in  order  to  pay  for  tiieir 
bonds.  Such  a  step  would  have  resulted  in 
grave  trouble.  This  tremendous  total  could 
not  have  been  lent  to  the  Government  with- 
out the  most  extraordinary  thrift  and  self- 
denial. 


Organization  of  Central  War  Industries 
Committee. 

One  of  the  principal  actions  taken  at  the 
recent  conference  of  the  Chamber  of  Com- 
merce of  the  United  States,  held  in  Wash- 
ington, December  12,  was  the  creation  of  a 
central  war  industries  committee  of  the 
National    Chamber,    with    Waddill   .Catchings 
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as  chairman.  The  convention  voted  that 
where  ^there  are  at  present  war  service 
committees  they  be  requested  to  ask  recog- 
nition of  the  war  committee  of  the  National 
Chamber  and  it  was  provided  that  if  they 
are  organized  in  conformity  with  this  re- 
port,  that   they  be  so   recognized. 

All  existing  national  trade  organizations  or 
associations  which  have  not  already  appointed 
war  service  committees  are  requested  to  do 
so  immediately.  All  such  war  service  com- 
mittees are  to  be  vested  with  authority  to 
represent  the  industries  in  their  relations 
with  the  government  during  the  war.  In 
this  way  a  close  touch  will  be  maintained 
with  producers  in  the  various  lines,  with 
data  on  individual  concerns  that  are  able 
to  carry  out  the  necessary  contracts.  The 
war  service  committees  are  also  to  act  as 
clearing  houses  as  to  available  plant  capac- 
ity, notifying  the  government  of  the  facts 
ascertained  in  order  that  needless  expendi- 
tures for  additional  plants  and  equipment 
may  be  avoided. 

The  Boiler  and  Radiator  Manufacturers' 
Association  met  in  New  York  December  10, 
to  appoint  a  war  committee  to  represent  this 
industry. 


New   Food-Saving   Suggestions. 

To  the  wheatless  and  meatless  days  has 
been  added  a  porkless  day  and  to  each  day 
a  wheatless  and  a  meatless  meal.  The 
consumer  is  urged  to  use  sugar  on  the  basis 
of  3  lbs.  per  person  per  month.  As  a 
nation,  states  the  Food  Administration,  we 
eat  and  waste  80%  more  protein  than  we 
require  to  maintain  health  and,  therefore, 
we  can  reduce  the  amount  of  meat  we  eat 
without  harm.  We  eat  and  waste  240% 
more  fat  than  is  necessary.  New  home  food 
cards  have  been  issued  by  the  Food  Ad- 
ministration, containing  these  additional  sug- 
gestions. 

On  the  reverse  side  of  the  card  it  is 
stated  that  "the  food  situation  in  Europe 
is  far  graver  than  when  the  preliminary 
survey  of  the  food  supply  of  the. world  for 
1917  was  made.  We  have  an  abundance  for 
ourselves,  but  food  has  now  taken  a  domi- 
nant position  in  the  war  and  the  American 
people  are  a^ked  to  sacrifice  far  more  than 
was  at  first  thought  necessary.  All  of  the 
siuplus  wheat  from  the  1917  harvest  has 
already  been  exported,  so  that  any  addi- 
tional wheat  or  its  products  that  the  allies 
receive  from  the  United  States  from  now 
on  will  be  exactly  the  amount  which  our 
people  have    saved    each   month. 


War-Savings  Certificates. 

Attention  is  called  in  a  new  Treasury 
Department  circular  (No.  94)  to  the  war- 
savings  certificates,  series  of  1918,  which 
were  recently  placed  on  the  market.  The 
sum  of  certificates  outstanding  at  any  one 
time  is  limited  to  $2,000,000,000,  while  the 
amount  sold  to  any  one  person  at  any  one 
time  is  limited  at  $1,000.  This  is  done  to 
secure  as  wide  a  distribution  as  possible. 
As  is  generally  known,  each  certificate  has 
spaces  for  20  war-savings  stamps,  each  of 
which  will  have  a  maturity  value  of  $5.00 
on  January  1,  1923,  making  the  value  of 
the  certificate  at  that  time,  when  filled 
with    stamps,    $100.00. 

The  prices  of  the  stamps  range  from 
$4.12  in  Januay,  1918,  to  $4.23  in  December. 
1918,  so  that  the  average  issue  price  fixed 
for  the  year  1918,  with  interest  compounded 
quarterly,  will  amount  to  $5.00  in  January, 
1923. 

As  an  easy  method  of  saving  money  for 
the  purchase  of  war-savings  certificate 
stamps,  the  government  has  issued  thrift 
stamps,  having  a  face  value  of  25  cents. 
These  are  to  be  affixed  to  Thrift  Cards, 
both  being  obtained  from  the  post-office, 
bank  or  other  agency.  When  sixteen  Thrift 
Stamps  have  been  affixed,  the  card  may  be 
exchanged  for  a  war-savings  certificate 
stamp  by  the  payment  of  a  small  exchange, 
all  of  which  has  been  carefully  figured  to 
give  the  purchaser  4%  compound  interest 
on  his   investment. 


Old  Tracings  for  Bandages. 

The  use  of  old  tracings  for  bandages  has 
proved  so  successful  that  the  Red  Cross 
has  asked  its  3,000  chapters  throughout  the 
United  States  to  co-operate  in  the  work. 
Tracing  cloth  is  a  very  fine  quality  of 
linen  and  is  easily  made  available  for  band- 
ages by  putting  it  through  a  laundry.  Busi- 
ness concerns  with  drafting  offices  are  asked 
to  gather  up  their  discarded  tracings  and 
send  them  to  the  nearest  Red  Cross  branch. 


Heating  Men  in  Military  Service. 

Captain  C.  L.  Collette,  formerly  with  the 
Kewanee  Boiler  Co.,  has  recently  been 
awarded  special  honors  for  marksmanship  at 
Camp  Grant,  Rockford,  111. 

John  B.  Thomson,  architect,  and  Norman 
B.  Thomson,  a  senior  in  Penn  State  College, 
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both  sons  of  T.  N.  Thomson,  of  Scranton, 
Pa.,  have  enlisted  in  the  aviation  corps  and 
are  in  training  at  Fort  Sam  Houston,  Texas. 

A.  W.  Mills^  formerly  western  repre- 
sentative of  the  Haydenville  Co.,  Hayden- 
ville,  Mass.,  has  been  commissioned  an  ensign 
in  the  merchant  marine.  He  has  charge  of 
the  guns  and  grunners  on  one  of  the  armed 
merchant   vessels. 

Allen  B.  Stiles,  of  Crane  Co.,  Chicago, 
has  been  commissioned  a  lieutenant  of 
artillery  in  the  National  Army.  He  is  at 
present  acting  as  aide  to  Brigadier-General 
Henn. 

C.  C.  Vaughn,  president  of  the  Lytton 
Mfg.  Corporation,  Franklin,  Va.,  has  been 
commissioned  a  brigadier-general  in  command 
of  the  Virginia  State  troops.  General 
Vaughan  served  as  captain  of  militia  in  the 
Spanish- American  War  and  at  the  opening 
of  the  present  war  was  brigadier-general  of 
the  Virginia  volunteers.  He  comes  from  a 
family  of  soldiers,  his  father  having  served 
in  the  Confederate  Army  throughout  the 
Civil  War,  while  direct  ancestors  of  General 
Vaughan  served  in  the  War  of  1812  and  in 
the  Revolutionary  War.  His  son,  Cecil  C. 
Vaughan  HI,  is  a  first  lieutenant  of  the 
Virginia  troops. 


New   York   Steam   Company's    Rates    Re- 
viewed by  Public  Service  Commission. 

In  a  retently-instituted  rate  proceeding, 
the  New  York  Public  Service  Commission 
for  the  First  District,  has  undertaken, 
among  other  things,  to  determine  the  ques- 
tion of  the  eflFect  of  the  New  York  Steam 
Company's  new  schedule  which  was  filed 
with  the  commission  on  30  days'  notice  and 
which  became  effective  June  1,  1917,  on  un- 
expired term  contracts. 

According  to  this  schedule  the  company 
renders  its  service  under  five  rates:  Rate 
A,  for  general  service;  Rate  B,  for  annual 
power  service;  Rate  C,  for  apartment 
house  service;  Rate  D,  for  summer  power 
service;  and  Rate  E,  for  auxiliary  or  emerg- 
ency heating  service.  In  all  of  these  rates 
the  unit  of  heat  is  a  kal,  which  is  1  lb.  of 
water  evaporated  into  steam  or  1  lb.  of 
steam  condensed  into  water. 

The  rate  for  general  service  (Rate  A) 
for  the  first  20,000  kals  consumed  in  each 
monthly  period  is  $1.50  per  1000  kals;  for 
annual  power  service  (Rate  B)  for  the 
first  500,000  kals  consumed  in  each  monthly 
period,  $0.60  per  1000  kals;  for  apartment 
house  service  (Rate  C)  $0.60  per  1000  kals 
for  all   steam  condensed,  with  a  minimum 


of  100,000  kals;  for  summer  power  service 
(Rate  D)  for  the  first  500,000  kajs  con- 
sumed in  each  monthly  period,  $0.55  per 
1000  kals;  and  for  auxiliary  or  emergency 
heating  service  (Rate  E)  for  the  first  20,000 
kals  consumed  in  each  monthly  period, 
$1.50  per  1000  kals.  All  of  these  rates. 
except  in  the  case  of  apartment  house  serv- 
ice, are  subject  to  the  usual  reductions  for 
increased  steam  consumption. 

The  principal  matter  that  came  before 
the  commission  for  determination  was  the 
effect  of  the  company's  new  schedule  on 
service  contracts  which  had  not  expired 
at  the  time  the  schedule  went  into  eflFect, 
Most  of  the  customers  holding  these  un- 
expired contracts  became  convinced  that 
they  were  abrogated  by  the  new  schedule, 
but  one  customer  appealed  to  the  com- 
mission. 

He  was  informed  by  the  secretary  of  the 
commission  that  the  company's  new  sched- 
ule "is  the  lawful  charge  for  service  from 
the  date  it  became  effective,"  but  "it  is  not 
considered  that  it  gives  the  steam  company 
the  right  to  abrogate  term  contracts. 
Where  the  commission,  after  an  inquiry 
and  a  determination,  by  order,  fixes  a  rate 
it  has  held  that  the  rate  so  fixed  has  the 
effect  of  abrogating  term  contracts,  but  in 
the  case  under  discussion  the  rate  is  that 
filed  by  the  company  on  its  own  motion." 

In  a  memorandum  prepared  by  the  steam 
company  it  is  pointed  out  that  the  case 
is  not  one  of  first  impression,  as  "the  law 
was  well  settled  ten  years  ago  in  Armour 
Packing  Co.  v.  United  States,  (209  U.  S. 
56)  and  the  rule  laid  down  in  that  case  has 
since  been  iterated  and  reiterated  by  the 
courts." 

The  point  is  also  made  in  the  memoran- 
dum that  the  hearing  is  futile  because  the 
commission  has  no  power  to  make  any 
order  directing  the  steam  company  to  per- 
form unexpired  contracts.  Arguments  are 
also  made  to  prove  that  a  schedule  filed 
voluntarily  by  a  public  service  corporation 
has,  for  all  purposes,  the  same  force  and 
effect  as  a  schedule  filed  under  an  order 
of  the  commission  prescribing  its  terms. 

It  is  further  pointed  out  that  the  authori- 
ties are  uniform  that  all  service  contracts 
of  a  public  utility  are  made  subject  to  a 
lawful  change  in  the  rate,  although  that 
change  may  have  been  voluntarily  effected 
by  the  utility  itself. 

In  conclusion,  the  New  York  Steam 
Company  asks  that  the  supplementary  pro- 
ceeding be  dismissed  and  that  the  opinion 
expressed   by  the   secretary  repudiated. 

The  commission's  decision  and  opinion 
are  being  awaited. 
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Preparations  for  Annual  Meeting. 

Two  evening  sessions,  in  addition  to  the 
daily  sessions,  have  been  arranged  for  the 
annual  meeting  of  The  American  Society  of 
Heating  and  Ventilating  Engineers,  to  be  held 
at  the  Engineering  Societies  Building,  New 
York,  January  22-24.  Following  is  the  sched- 
ule: 

TUKSDAY,  JANUARY  22. 

Business  session,  2  p.  m. 
Drying  session,  8  p.  m. 

WEDNESDAY,    JANUARY    23. 

Fuel  Conservation  session,  2  p.  m. 
Hearing  on  Boiler  Testing  Code,  8  p.  m. 

THURSDAY,   JANUARY  24. 

Furnace  session,  10  a.  m. 

General  professional  session,  2  p.  m. 

Annual  dinner,  7  p.  m. 

A  joint  committee  of  the  society  and  of 
the  New  York  Chapter  will  have  charge 
of  the  social  features  of  the  society's  forth- 
coming annual  meeting,  to  be  held  January 
22-24,  in  the  Engineering  Societies  Building, 
New  York.  This  committee  is  headed  by 
R.  W.  Pryor,  Jr.  The  chairman  of  the 
various  sub-committees  are:  Finance,  P.  H. 
Seward;  information  bureau,  H.  G.  Isser- 
tell;  ladies,  W.  H.  Driscoll;  dinner,  B.  H. 
Strader. 

Arrangements  have  been  made  to  hold  the 
annual  dinner  of  the  society  in  the  Belvi- 
dcrc  Room  of  the  Hotel  A^stor  on  the  last 
evening  of  the  meeting,  January  24,  instead 
of  on  the  second  evening. 


New  Chapter  Organized  in  Minnesota. 

A  new  chapter  of  the  American  Society 
of  Heating  and  Ventilating  Engineers  has 
been  organized  in  Minneapolis,  Minn.,-  to  be 
known  as  the  Minnesota  Chapter.  At  a 
meeting,  held  at  the  Minneapolis  Athletic 
Gub,  a  preliminary  organization  was  effected 
by  the  election  of  Professor  John  R.  Allen 
as  temporary  chairman  and  Harry  E.  Ger- 
rish  as  temporary  secretary.  Those  present 
at  the  meeting  were  Prof.  John  R.  Allen, 
Charles  L.  Pillsbury,  Albert  Martin,  Donald 
Forfar,  Glenn  C.  Morgan,  Robert  Otto, 
George  Atherton,  Hans  J.  Meyer  and  Harry 
E.   Gerrish. 


It  was  decided  to  appoint  a  committee  -to 
draw  up  a  constitution  and  by-laws  and  to 
compile  a  list  of  prospective  members  to 
strengthen  the  petition  to  be  forwarded  later 
to  headquarters  for  a  chapter  charter.  It 
was  estimated  that  the  membership  in  Minne- 
apolis and  vicinity  could  be  increased  300% 
to  400%. 

At  a  subsequent  meeting  held  December  7, 
with  the  local  chapter  of  the  American 
Institute  of  Electrical  Engineers,  the  sub- 
ject of  central  station  was  taken  up,  the 
discussion  being  opened  by  Professor  Allen. 


New  York  Chapter  Given  Data  on  High- 
Temperature  Dr3ring. 

A  notable  review  of  the  development  of 
hieh-temperature  drying  and  of  the  possi- 
bilities in  this  direction  was  given  in  an 
address  delivered  by  Burt  S.  Harrison,  at 
the  December  meeting  of  the  New  York 
Chapter.  The  meeting  which  was  held  at 
the  Building  Trades  Club,  New  York,  De- 
cember 17,  was  in  charge  of  a  committee 
headed  by  W.   F.  Goodnow. 

Mr.  Harrison  read  from  a  carefully- 
prepared  manuscript  which  proved  to  be  full 
of  practical  notes  on  the  subject  gleaned 
from  a  long  experience  in  many  lines  of 
drying  work  At  the  conclusion  of  his 
address  it  was  voted  unanimously  to  turn 
over  the  paper  to  the  society  with  a  view 
to  having  it  presented  at  the  annual  meet- 
ing or  at  least  published  in  the  societ^s 
Journal. 

One  of  the  points  brought  out  by  Mr. 
Harrison  was  that  i^uch  foods  as  potatoes 
are  apt  to  turn  dark  on  being  dried  and 
while  this  does  not  harm  them  as  a  food, 
they  do  not -present  so  palatable  an  appear- 
ance, with  the  result  that  in  commercial 
p-actice  they  are  often  adulterated  with  a 
blea'-hing  agent,  containing  sulphuric  acid, 
which  is  distinctly  injurious  to  health.  He 
said  more  pure  food  laws  were  needed  to 
make  the  field  successful  for  wholesome 
dried    fruits   and   vegetables. 

He  also  spoke  of  the  difficulties  encount- 
ered when  manufacturers  change  the  con- 
ditions in  connection  with  the  drying  of 
their  products  after  the  preliminary  tests 
are  made  and  in  some  cases,  the  apparatus 
in?  tailed. 

The  presence  of  static  electricity  in  the 
hot  air  is  an  important  matter  frequently 
resulting  in  charging  fabrics  and  gumv 
Ozonized  air  is  of  little  avail  in  this  con- 
nection and  electric  conductors  are  too  ex- 
pensive. 

Air  at  high  temperatures  has  high  trans- 
mission  losses,   running  as  high  as  3  B.T.U. 
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per  square  foot  per  degree  diflFcrence  and 
for  this  reason  it  is  advisable  to  use  trunk 
lines  of  ducts,  as  far  as  possible,  and  to 
take  oflF  the  branches  at  one  point. 

In  making  the  joints  of  an  air-tube  heater 
tight,  Mr.  Harrison  said  the  best  combination 
was  a  mixture  of  Portland  cement  and  but- 
termilk. He  advocated  the  use  of  steel- 
plate  fans  for  drying  work  in  preference  to 
multi-blade  fans,  a  statement  that  was  en- 
dorsed in  the  ensuing  discussion  by  J.  I. 
Lyle. 

The  best  fuel  for  use  with  air-tube  heaters, 
he  found,  was  a  high  grade  of  crude  oil. 

In  response  to  a  question  Mr.  Harrison 
stated  that  he  did  not  consider  that  the 
small,  individual  drying  units  for  household 
use  would  go  very  far  in  nationalizing  the 
dried  food  industry.  While  these  units  are 
capable  of  drying  the  various  products,  their 
preservation  is  another  matter  and  unless 
they  are  dried  under  the  proper  conditions 
they  are  subject  to  mold  and  other  troubles. 
In  his  opinion  the  only  way  to  dry  foods 
successfully  on  a  national  scale  is  to  estab- 
lish central  drying  plants  to  be  operated  by 
experts  where  the  farmers  may  bring  their 
produce. 

Previous  to  Mr.  Harrison's  address  H.  G. 
Isjertell,  ^c^ing  as  a  member  of  the  national 
Rea  "C^oss^  <ibmmrttee.  made  a  plea  for  the 
support  of  the  members  in  the  drive  for 
10,000;000  members  by  Christmas  Eve.  Forty 
members   and   guests   were   present. 


constants  of  the  heating  business  on  a  well- 
established  foundation.".  He  believed,  how- 
ever, that  it  will  never  be  possible  in  heating 
work  to  entirely  eliminate  the  factor  of  judg- 
ment, due  to  the  many  variables  entering  the 
problem,  such  as  the  conditions  of  building 
construction,    and    materials   used. 


Professor  John    R.   Allen   Addresses   Illi- 
nois Chapter. 

"What  We  Do  and  What  We  Don't  Know 
About  Heating"  was  told  by  Professor  J.  R. 
Allen  at  the  December  meeting  of  the  Illi- 
nois Chapter,  held  at  the  Engineers'  Club, 
Chicago,  December  10.  Professor  Allen, 
who  is  now  dean  of  the  College  of  Engin- 
eering and  Architecture  at  the  University 
of  Minnesota,  brought  greetings  from  the 
Minnesota  Chapter  of  the  society,  which  has 
just  been  formed.  He  then  spoke  at  length 
on  the  subject  of  heating  constants,  basing 
his  remarks  largely  on  the  tests  that  have 
been  conducted  at  the  University  of  Michi- 
gan for  heat  losses  through  a  specially-con- 
structed testing  room  which  was  subjected 
to  a  variety  of  conditions  of  wind  and  rain 
(see  The  Heating  and  Ventilating  Maga- 
zine for  August,  1916).  As  a  result  of 
these  experiments,  he  said,  he  is  now  using 
a  constant  of  1.25   for  glass. 

"We  need  in  this  country,"  said  Professor 
Allen,  "a  vast  amount  of  experimental  re- 
tsearch     so    as    to    place    these     fundamental 


Kansas  City  Chapter  Discusses  Wind  Leak- 
age and   Domestic  Water  Heating. 

Addresses  by  H,  W.  Whitten  on  "Wind  , 
I>eakage  and  Its  Effect  on  Heating  and 
Ventilation"  and  by  W.  W.  Howe  on  "Heat- 
ing Hot  Water  for  Domestic  Purposes" 
were  presented  at  the  December  meeting  of 
the  Kansas  City  Chapter,  which  was  held 
December  7  at  the  University  Club.  In  the 
absence  of  W.  N.  Mclntyre,  chairman  for 
this  meeting,  the  subject  of  wind  leakage 
was  handled  by  H.  W.  Whitten.  So  much 
valuable  information  was  contained  in  Mr. 
Whitten's  talk  that  it  was  voted  to  have 
the  data  compiled  by  a  special  committee, 
consisting  of  R.  F.  Taylor  and  W.  W. 
Downes. 

Some  of  the  points  brought  out  by  Mr. 
Whitten  were  as  follows: 

The  ave-age  window  or  door  has  a  free 
opening  around  its  sides  directly  connected 
with  outdoors  and  about  20  ft.  in  length. 
The  width  of  this  opening  is  usually  such 
that  its  total  area  is  about  the  size  of  a 
brick.  In  other  words,  each  window  or  door 
is  equivalent  to  a  hole  the  size  of  a  brick 
or  shingle,  leading  directly  outdoors.  When 
there  is  no  wind,  this  condition  is  not  so 
serious,  but  when  the  wind  blows,  the  effect 
is   as    follows : 

Heretofore  people  have  assumed  that  it 
was  necessary  to  thus  protect  the  north  side 
only,  but  exhaustive  tests  have  shown,  with 
a  wind  from  the  north,  that  on  the  leeward 
or  south  side  of  the  house,  a  suction  was 
created,  thus  causing  an  outflow  of  heat 
throueh  the  cracks  in  the  windows  and  a 
corresponding  heat  loss,  due  to  outflow  or 
loss  of  warm  air  going  out.  Air  leakage, 
therefore,  is  due  to  inflow  of  cold  air  from 
the  window  pressure  and  outflow  on  leeward 
side,  due  to  a  partial  vacuum  and  air  ex- 
pan<:ion.  Both  have  a  corresponding  effect 
on  the  loss  of  heat,  and  this  shows  the 
fallacy  of  weatherstripping  only  part  of  the 
house. 

Warm  air  expands  in  all  directions  and 
the  exnansion  of  warmed  air  in  the  build- 
infT  will  keep  out  most  of  the  cold  drafts 
until  the  wind  rises  above  six  miles  per 
hour.  On  the  other  hand,  the  .wind  blowing 
a"ound  and  over  a  building  causes  a  suction 
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or  partial  vacuum  on  the  sheltered  sides  of 
the  building,  and  this  suction  pulls  on  every 
open  crack.  The  inside  air,  warmed  and 
expanded,  is  trying  to  escape,  just  as  it 
would  from  a  hot  air  balloon,  and  is  as- 
sisted by  the  suction  action  of  the  outside 
wind,  the  result  being  that  the  heat  loss 
on  the  sheltered  side,  window  for  window 
and  door  for  door,  will  be  about  20% 
greater  than  the  loss  on  the  exposed  side, 
due  to  the  suction  above  mentioned.  Effec- 
tive weather-stripping  will  practically  elimi- 
nate  this   loss. 

In  addition  to  the  regrular  programme 
P.  W.  Thomas,  fuel  engineer,  of  the  Central 
Coal  &  •  Coke  Company,  presented  sugges- 
tions for  fuel  conservation.  The  coal  situa- 
tion, he  said,  has  become  almost  a  national 
crisis.  Kansas  City  proper  is  well  taken 
ca'e  of  in  the  matter  of  coal  supply  because 
of  early  storage  in  the  yards,  but  the  South- 
west as  a  whole  is  not  so  fortunate.  Kan- 
sas City  users  of  coal  should  be  carfeful  of 
heating  plants,  not  so  much  because  of  con- 
ditions in  the  city  as  because  the  tonnage 
saved  there  means  that  the  smaller  towns  in 
Kansas,  Missouri  and  Nebraska  will  get 
coal.  Even  cities  such  as  St  Paul,  Minne- 
apolis and  St  Louis  and  Chicago  are  begging 
for  coal  from  the  Arkansas  field. 

In  the  Kansas  City  section  of  the  country, 
a  simple  method  of  conservation  is  to  order 
Arkansas  semi-anthracite  lump  to  mine-run 
grades.  The  mine-run,  said  Mr.  Thomas, 
is  a  good  domestic  fuel,  practically  equal 
to  the  lump  in  heating  power  and  lower  in 
price.  It  carries  an  additional  appeal  in  that 
every  ton  produced  at  the  mine  goes  into 
the  domestic  trade.  For  every  ton  of 
screened  or  forked  lump  coal  that  Kansas 
City  bums,  some  steam  plant  consumes 
three  tons  of  the  same  coai.  This  is  not 
because  the  mine-run  is  75%  slack— but 
because  the  lump  coal  cannot  be  handled 
without  breakage.  Accordingly,  of  100  tons 
screened  at  the  mine,  fifty  tons  of  lump  may 
be  shipped  to  Kansas  City,  the  other  fifty 
tons  being  shipped  as  slack  to  a  steam  plant. 
The  fifty  tons  of  lump,  arriving  here,  is  so 
broken  by  transportation  that,  on  being 
forked,  twenty-five  tons  more  fine  coal  of 
the  same  heating  power  as  lump,  for  it  is 
crufhed  lumps,  is  thrown  to  the  steam  trade, 
leaving  twenty-five  tons  of  the  original  100 
as  lump. 

The  ironical  condition  is  that  this  lump, 
after  being  dropped  into  the  basement  of 
the  purchaser,  is  again  reduced  to  half  lump, 
half  slack,  by  picks  and  hammers.  In  other 
words,  many  users  of  coal  are  paying  for 
lump,  receiving  it,  and  after  causing  a  short- 
age of  three  tons  of  coal  to  the  domestic 
trade,  are  taking  a   sledge,  pick  or   hammer 


and  reducing  this  lump  to  a  grade  that 
they  could  have  bought  direct  at  a  lower 
price. 


British   Institution  of   Heating   Engineers. 

At  the  autumn  meeting  of  the  Institution 
of  Heating  and  Ventilating  Engineers,  held 
in  London,  October  9,  Edgar  Herring,  of 
London,  was  elected  president,  to  succeed 
Sam  Naylor.  F.  Biggin,  of  Sheffield,  was 
elected  vide-president 

The  principal  paper  presented  at  the  meet- 
ing was  on  "Temperature  Records  under 
varying  Climatic  Conditions,"  by  Walter 
Jones.  This  paper  described  some  experi- 
ments which  had.  been  made  by  Mr.  Jones  in 
his  own  residence  and  in  two  of  his  busi- 
ness offices.  Records  were  made  of  the  out- 
door and  indoor  temperatures  at  regular 
intervals  and  of  the  fluctuations  of  the  tem- 
perature of  the  hot  water  used  in  the  heating 
systems.  As  a  general  rule  in  the  house 
tests,  it  was  found  that  for  each  degree  drop 
in  temperature  outside,  an  increase  of  2*  F. 
in  the  water  temperature  was  sufficient  to 
keep  up  the  room  temperatures.  It  was  also 
shown  that  the  lowest  water  temperature 
recorded,  100**  F.,  and  the  highest,  160% 
proved  that  the  boiler  capacity  and  the 
amount  of   radiation  were   sufficient 

A  report  of  the  progress  of  the  research 
work  at  University  College  was  presented  by 
A.  H.  Barker,  illustrated  by  lantern  slides, 
showing  many  of  the  methods  adopted  and 
the  delicate  appliances  which  had  been  in- 
stalled. Mr.  Barker  asked  the  members  to 
further  the  movement  to  raise  the  necessary 
funds  so  that  the  institution  could  obtain 
the  proposed  Government  grant  of  £450  for 
research    work. 

The  annual  general  meeting  of  the  insti- 
tution will  be  held  in  London,  February  12. 


Annual   Meeting   of   American   Society   of 
Mechanical  Engineers. 

War  topics  predominated  at  the  recent 
annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  which  was  held  in 
New  York,  December  4-7,  1917.  Methods 
were  alco  considered  whereby  the  problem 
of  fuel  conservation  will  be  met,  either  by 
compelling  coal  consumers  to  execute  such 
measures  of  economy  as  the  authorities  pre- 
scribe, or  else  by  disseminating  correct 
information  regarding  the  mining  and  con- 
sumption of  coal,  accompanied  by  an  appeal 
to   the   patriotism    of   consumers. 

Charles  T.  Main,  of  Boston,  a  consulting? 
engineer,  was  elected  president  of  the  society. 
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The  Weather  for  November,  1917 


Jan. 
1918. 


Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily   range,  degrees   F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temp,  for  month,  degrees  F 

Normal  mean  temp,  for  month,  degrees  F.. 

Total    rainfall,    in 

Total    snowfall,    in 

Normal  precipitation,  this  month,  in 

Total  wind  movement,  miles 

Average  hourly  wind  velocity,  miles 

Prevailing  direction  of  wind 

Number  of  clear  days 

Number  of  partly  cloudy  days 

Number   of   cloudy   days 

Number  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell 

Snow  on  ground  at  end  of  month,  in 


New     I 
York 


63 
15 
18 
27 
23 

6 

7 
21 
41.2 
44 

0.68 

0.3 

3.44 
5519 
17.4 
N.W. 
16 

7 

7 

4 

1 
None 


Bos- 

Pitts- 

Chi- 

ton 

burgh 

cago 

65 

64 

69 

18 

6 

17 

13 

19 

22 

27 

25 

24 

26 

28 

23 

18 

9 

15 

4 

4 

3 

21 

28 

28 

39 

40 

43.1 

41.2 

42.9 

39.2 

0.59 

0.28 

0.56 

2.2 

1.0 

1.5 

4.1 

2.55 

2.5 

7836 

6438 

7728 

10.9 

8.9 

10.7 

N.  W. 

N.W. 

N.W. 

16 

9 

12 

7 

8 

4 

7 

13 

13 

2 

4 

1 

1 

2 

4 

Trace 

None 

None 

St. 

Louis 
74 

7 

24 
24 
32 

3 

3 
28 
47.4 
43.4 

0.78 

2.88 
7427 

10.3 

N.W. 

11 

6 

13 

5 

None 

None 


100 


D  o  y     o-F    Mo  n  +  h 
RECORD  OF  THFv  WEATHER  IN   NEW  YORK   FOR   NOVEMBER,    1917. 
(Hourly  observations  of  the  relative  humidity  are  recorded  on  this  chart.) 

PC     5     PC     5      S      S      5      S     PC    PC    S    PC    S      S      S      C       5      S    PC    C     R     R      C     PC     S      S      S     Sn    S    S^ 


12         14         16         18        20 
Day      o-F    Mon  +  h 

RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  NOVEMBER,   1917. 
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Day     o-F    Mo  n  +  h 

RECORD   OF   THE  WEATHER   IN   PITTSBURGH   FOR   NOVEMBER.    1917. 
(Relative   humidity   observations   taken   at   8   a.   m.,   noon   and   8   p.    m.) 


^     PC     S      S      R     Sn    Sn  PC     C      C    .^^.  <^  .^  .  f^. 


12         14        16         18        ZO 
Day     o-f    Mo  n  +  h 
RECORD  OF  THE  WEATHER  IN  CHICAGO  FOR   NOVEMBER,   1917. 


Ml  l/Yt  1 1 1  /n^Tvrl  1  ^  k>^Yn  vm-^^-^  I>^-^KI  >^  I  i  rxtHH  r\l>^l  ^V^ 


8         10         12         14         16         18        20        22        24        26        28        30 
Day     o-F    Mo  n  +  h 
RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  NOVEMBER,  1917. 

Plotted  from  records  especially  compiled  for  Thk  Heating    and    Ventilating    Magazine,    by    the 

United  States  Weather  Bureau. 
Heavy  lines  indicate  temperaturo  in  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines   indicate    relative   humidity    in   percentage  from  readings  taken  at  8  a.  m.  and  8  p.  m. 
8 — clear,    P  C — partly  cloudy,     C — cloudy,     R — rain,      Sn-— snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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How  the   Contractors  Saved  the   Day  at 
Camp  Upton. 

All  accounts  agree  that  nothing  more 
strenuous  has  ever  happened  in  American 
commercial  life  than  Uie  work  of  con- 
structing and  equipping  the  great  army  can- 
tonments within  the  time  limits  prescribed 
by  the  government.  From  all  sides  come 
tales  of  almost  insuperable  difficulties  met 
and  overcome,  although  the  exertions  neces- 
sary to  put  things  through  were  often  nerve- 
racking  in  the  extreme. 

Camp  Upton,  at  Yaphank,  L.  I.,  N.  Y., 
was  no  exception  to  the  rule.  The  contract 
for  the  equipment  of  this  cantonment  was 
in  the  hands  of  the  Thompson-Starrett  Co., 
of  New  York.  The  installation  was  in  direct 
charge  of  W.  H.  Driscoll,  head  of  the  heat- 
ing department  of  that  company.  So  im- 
portant was  the  undertaking  that  the  matter 
of  working  hours  for  those  in  charge  was 
a  thing  not  to  be  thought  of.  The  work- 
ing day  consisted  of  the  necessary  time  to 
get  things  done  even  if  it  took  all  the  time 
there  was,  day  and  night 

A  typical  instance  of  the  kinds  of  prob- 
lems that  were  constantly  confronting  the 
contractors  was  told  by  Mr.  Driscoll  at  a 
recent  meeting  of  the  New  York  Chapter 
of  the  Heating  engineers'  society.  The  con- 
tractor at  Camp  Upton  had  promised  the 
constructing  quartermaster  that  the  pumping 
station  would  be  put  in  operation  on  Sun- 
day, September  1,  and  that  water  would  be 
pumped  into  the  mains  on  that  date.  To  ful- 
fill this  promise  it  was  necessary  to  main- 
tain a  force  of  workmen  constantly  at  full 
efficiency  so  that  absolutely  accurate  measure- 
ments of  connecting  parts  could  be  deter- 
mined in  advance;  that  these  parts  be 
manufactured,  delivered  and  assembled  on 
schedule  time  and  that  there  be  absolutely 
no  slip  in  any  part  of  the  program. 

The  problem  confronting  the  contractor 
may  be  better  understood  when  it  is  realized 
that  the  manufacture  of  the  various  parts 
would  ordinarily  consume  from  three  to 
four  months,  whereas,  the  work  had  to  be 
done  in  less  than  three  weeks.  By  almost 
super-human  effort  most  of  the  material 
was  manufactured  and  delivered  to  the  job 
and  assembling  o/  same  was  well  under  way 
by  Friday,  August  30. 

The  vacuum  pumps,  however,  had  been 
lost  in  transit  as  well  ais  the  disconnecting 
switches  which  were  to  be  erected  on  the 
poles  outside  the  pumping  station.  Inspectors 
were  working  day  and  night  tracing  these 
shipments,  while,  at  the  same  time,  efforts 
were  being  made  to  duplicate  the  materials 
required.  Telegrams  were  sent  out  to  the 
various  manufacturers  in  an  effort  to  secure 


duplicate  apparatus.  Representatives  were 
sent  to  the  factories  near  New  York  in  an 
effort  to  beg,  or  borrow  the  required  ma- 
terials. 

On  Saturday  morning,  August  31,  enough 
material  was  gotten  together  in  one  of  the 
factories  to  make  up  the  disconnecting 
switches.  These  were  packed  in  a  box  and 
the  contractor's  representative  had  them 
trucked  to  the  railroad  station.  The  box  was 
about  as  large  as  two  ordinary  trunks  and 
weighed  350  lbs.,  and  could  by  no  stretch 
of  the  imagination  be  considered  as  bag- 
gage. Under  the  ordinary  rules  of  the  road 
there  were  only  two  ways  to  ship  it;  one 
was  by  express  and  the  other  by  freight 
but  shipment  either  way  meant  that  the 
goods  could  not  possibly  have  been  delivered 
before  Monday  or  Tuesday. 

The  only  way  to  get  the  material  to  the 
job  on  time  was  to  persuade  the  railroad 
agent  that  the  material  in  the  box  was 
personal  baggage  and  entitled  to  transpor- 
tation as  such.  The  agent  called  attention 
to  the  fact  that  if  it  were  personal  baggage, 
the  box  would  have  handles  on  it,  but  this 
little  difficulty  was  remedied  by  the  con- 
tractor's representative  who  purchased  a 
piece  of  rope  and  nailed  rope  handles  on 
either    end. 

After  much  pensuasion,  at  about  the  time 
the  train  for  New  York  was  pulling  in, 
the  agent  accepted  the  material  but  in  at- 
tempting to  have  it  put  on  the  baggage  car, 
it  was  turned  down  again. 

Another  arg^ument  ensued  but  the  box  was 
finally  accepted  and  started  for  New  York 
under  the  watchful  eye  of  the  contractor's 
representative.  By  telegraphing  ahead,  ar- 
rangements were  made  so  that  when  the 
train  pulled  into  New  York  at  six  o'clock, 
Saturday,  an  auto  truck  was  backed  up  to 
the  railroad  station  and  the  box  promptly 
transferred  to  same.  The  chauffeur  was 
instructed  to  break  all  the  speed  records  to 
Yaphank,  which  he  did,  and  at  eleven  o'clock 
at  night  be  delivered  the  goods  to  the  pump- 
ing station.  The  electricians  by  working  all 
night  on  the  poles  had  the  connecting 
switches  erected  in  place  by  Sunday  morn- 
ing. 

The  vacuum  pumps,  however,  had  not  ar- 
rived on  the  job  nor  had  it  been  possible 
to  locate  duplicate  pumps  and  unless  a 
vacuum  could  be  created  in  the  suction  line 
to  draw  the  water  out  of  the  wells,  and 
properly  prime  the  pumps,  all  previous  effort 
would  have  been  wasted — insofar  as  the  ful- 
fillment of  the  promise  was  concerned. 
Fortunately,  however,  there  arrived  at  tiie 
camp  that  day  a  small  air  compressor  which 
was  intended  to  be  used  in  connection  with 
the     fire     whistle.       This     compressor    was 
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picked  up  in  the  camp  and  rushed  by  auto 
truck  to  the  pumping  station.  Here  the 
suction  side  of  the  compressor  was  hooked 
up  to  the  vacuum  chamber  and,  although  it 
imposed  a  load  on  the  little  compressor 
that  it  was  never  intended  to  carry,  it  re- 
sponded nobly  and,  after  much  effort,  suc- 
ceeded in  creating  sufficient  vacuum  to  raise 
the  water  from  the  wells  and  prime  the 
pumps  and  at  1:30  o'clock  the  pumps  were 
pat  in  operation  and  the  water  turned  into 
the  mains  in  accordance  with  previous 
promise. 


A  complete  transcript  is  given  of  the  papers 
and  reports  presented  at  the  association's 
meeting  in  Detroit,  June  12-15,  together 
with  the  discussions.  The  volume  also  con- 
tains the  new  officers  and  committees,  a 
revised  membership  list,  the  revised  consti- 
tution and  by-laws.  In  connection  with  the 
report  of  the  heating  research  committee, 
the  entire  data  compiled  by  a  joint  com- 
mittee of  the  N.E.L.  and  the  N.D.H.A.  on 
actual  steam  operating  costs  in  various  in- 
dustrial buildings,  are  given  in  full.  The 
figures  include  the  principal  items  in  the 
operation  of  some  32  office  buildings,  plants 
and  store. 


A    Heating,   Plumbing   and   Tinning    Cost 
Book. 


A  cost  book  that  takes  in  all  the  import- 
ant items  for  heating,  plumbing  and  tin- 
ning work,  has  recently  been  published  by 
Richards  &  Roberts,  Stamford,  Conn.,  un- 
der the  title  of  the  R  &  R  Plumbing,  Heat- 
ing and  Tinning  Cost  Book.  The  book  is 
made  up  of  a  series  of  tables,  all  thumb- 
indexed  with  red  leather  tags,  the  whole 
making  a  very  presentable  and  convenient 
volume.  The  materials  listed  are  brass 
bibs,  brass  fittings  (rough  and  finished). 
brass  gate  valves,  brass  pipe,  cast-iron  fit- 
tings, covering,  drainage  fittings,  expansion 
tanks  and  range  boilers,  galvanized  fittings, 
galvanized  iron,  gate  and  check  valves, 
lead  traps  and  bends,  leaders  and  gutters, 
pipe,  pipe  hangers,  radiator  valves,  boilers 
(round  and  square),  soil  pipe  soil  fittings 
and  price  sheet. 

The  book  is  prefaced  with  an  interesting 
table  for  determining  a  single  net  discount 
for  any  group  of  discounts.  There  is  also 
at  the  back  a  price  sheet  for  entering  the 
current  prices  of  all  the  materials  listed. 
Considerable  ingenuity  has  been  shown 
in  the  preparation  of  the  tables  which  are 
simply  arranged  so  as  to  be  clear  at  a 
moment's  glance.  The  data  should  be  very 
useful  to  all  who  are  engaged  in  this  line 
of  work. 

The  cost  book  sells  for  $13.00  bound  in 
leather  and  for  $10.00  bound  in  cloth.  The 
leather  covers  are  limp,  so  that  the  book 
may  be  readily  folded.  Size  9^x11^4  in., 
with  yj  Ubles. 


New  Publications. 


Current  Heating  and  Ventilating  Literature. 

Under  thU  heading  ia  published  each  month  an 
index  to  the  important  articles  on  the  auhject  of 
heating  and  ventilation  that  have  appeared  in  the 
columns  of  otir  contemporaries.  Copies  of  any  of 
the  ioumala  containing  the  article  mentioned  may 
be  obtained  from  Thb  Heating  and  Ventilatino 
Maoazinb  on  receipt  of  the  stated  price, 

Hot-Water  Heating 

Hot-Water  Heating  Under  Forced  Cir- 
culation. Charles  D.  Allan.  Ills.  1,200  w. 
Power— Oct.  9,  1917.  Serial,  1st  part.  First 
of  six  articles.  Present  article  explains  the 
elemental  mechanical  principles  of  hot- water 
heating. 
Skating  Rinks 

Ice  Skating  Rinks.  M.   R.   Carpenter,  with 
discussion.     Ills.    16  pp.     A.   S.   R.   E.,  Jl. — 
Sept,    1917.      Summary    of    essential    points 
to   be   considered. 
Ventilation 

Factors  in  the  Ventilation  of  Schools, 
Assembly  Halls  and  Business  Buildings. 
George  E.  Reed.  2,500  w.  Ore  Soc.  Engrs., 
Jl.— -Sept.,  1917.  Discusses  artificial  ventila- 
tion, air   washers,  air   filters,  etc. 


Pioceedings  of  the  National  District 
Heating  Assoqation  for  1917,  hate  been 
published  by  Secretary  D.  L.  Gaskill,  Green- 
ville, C,  in  a  volume  containing  371   pages. 


Death  of  J.  O'Meara. 

It  has  not  been  generally  known  in  the 
trade  that  J.  O'Meara,  of  New  York,  in- 
ventor of  the  O'Meara  valve,  extension 
spindle  for  valves,  and  many  other  devices, 
died  some  time  ago  of  diabetes,  at  his  home 
in  Brooklyn.  One  of  Mr.  O'Meara's  most 
successful  inventions  was  a  vulcanized  rub- 
ber disc  and  white  metal  disc.  He  was  for 
many  years  engineer  at  the  Union  Club, 
New  York,  and  later  organized  the  O'Meara 
Valve  Co.,  of  Arlington,  N.  J.  He  had  a 
wide  circle  of  friends  in  the  New  York 
trade. 


Digitized  by 


Google 


64 


THE  HEATING  AND  VENTILATING  MAGAZINE 


1918. 


New  Form  of  Ductometer. 

An  interesting  form  of  ductometer,  for 
use  in  proportioning  duct  systems,  has  been 
developed  by  George  P.  Bender,  C.  E.,  New 
York,  and  is  shown  half -size  in  the  accom- 
panying illustration.  It  consists  of  two 
discs,  one  superimposed  on  the  other  and 
pivoted  in  the  center.  The  lower  disc,  which 
is  opaque,  has  on  it  an  outer  scale  repre- 
senting the  quantity  of  air  per  minute  to 
be  delivered  and  is  used  to  find  the  dimen- 
sions of  the  duct  for  area.  A  scale  marked 
"Friction  in  inches  of  water  per  100  ft.  of 
duct,"  represents  the  loss  of  head  due  to 
friction.  A  scale  marked  "Quantity,  cu.  ft. 
A. P.M. — for  friction"  represents  the  relation 
between  the  quantity  air  per  minute  and 
the  frictional  size  of  the  duct,  and  is  used 
to  find  the  pressure-loss  when  the  duct  size 
is  known.  There  is  also  an  inner  scale  on 
which  the  radial  lines  represent  the  smaller 
size  of  the  duct,  the  circular  lines  the  larger 
size  of  the  duct,  and  the  radial  curves  the 
increase  in  area  of  a  rectangular .  duct  of 
equivalent  friction  as  compared  with  a  square 
duct.  The  curves  represent  the  length  of 
the  side  of  a  square  duct,  the  diameter  of 
a  circular  duct  of  equivalent  frictional  re- 
sistance as  compared  with  a  square  duct, 
and  the  diameter  of  a  circular  duct  of 
equivalent  area  as  compared  with  a  square 
duct,   respectively. 

The  upper  disc  is  transparent  and  has 
on  it  an  outer  scale  which  represents  the 
velocity  in  feet  per  minute ;  the  indicators, 
A,  B,  C  and  D,  which  represent  the  con- 
stants for  frictional  losses  in  ducts  of  smooth 
metal,  smooth  plaster  or  concrete,  rough 
plaster  or  concrete,  and  brick,  respectively, 
for  air  at  70*  F. ;  an  inner  scale  which 
represents  both  the  larger  size  of  a  rec- 
tangular duct,  and  the  length  of  a  square 
duct;  and  an  indicator  curve. 


H  =  f- 


12a 


(2) 


where, 

f  =  head,  expressed  in  inches  of  water 
W  =  density  of  water 
A  =  weight  of  air  in  lbs  per  cu.   ft. 

In  practice,  however,  it  is  convenient  to 
express  the  quantity  in  cubic  feet  A. P.M.. 
the  velocity  in  feet  per  minute,  and  the 
duct-sizes  in  inches.     Therefore,  we  have. 


where   f  = 


851.93  AkLQ' 


2g7cM' 


.(3) 


f  =  friction  loss  expressed  in  in.  of  water 
A  =  weight  of  air  in  lbs.  per  cu.  ft. 

L=^  length  of  duct  in  feet 
Q  =  quantity   cu.   ft.    A.P.M. 

g  =  acceleration    due    to    gravity 

d^  diameter    of    duct    in    inches. 

But,   as    we  ^are    dealing    with    square    and 


FORMULA    USED    IN    DESIGNING    DUCTOMETER. 


The    design    of    the    ductometer    is    based 
upon  the  well-known   formula: 


H  =  4- 


kLv* 
2gD 


in  which, 

H  =  head  in   feet  causing  flow 

k  =  constant 

L  =  length  in  feet 

g  =  acceleration  due  to  gravity 

v  =  velocity  in  feet  per  second 
D  =  diameter  of  duct  in  feet 

also. 


.(1) 


NEW    FORM    OF    DUCTOMETER    FOR    PRO- 
PORTIONING   DUCT   SYSTEMS.    (H*M  Sixe.) 

rectangular  ducts,  as  well  as  circular  ones, 
the  equation,  in  a  more  convenient  form, 
becomes, 


2gf 


26.62AkLQ' 


32 


(4) 


and, 
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meter,  accompanied  by  rules  for  the  use 
of  the  ductometer  in  seven  different  cases. 
Directions  are  also  given  for  applying  the 
ductometer  to  problems  in  the  flow  of  water 
in  pipes. 


FIG.  1.— BAETZ  PORTABLE  BLOWER  HEATER 
UNIT. 

Z2  2  X  -f  y 

x'd*  z*  xV 

where, 

x  =  the  longer  side  of  the  duct 
y  =  the  shorter  side  of  the  duct 
z  =  the  length  of  the  side  of  a  square  duct 

Equations  4  and  5  give  thfc  sizes  of  square 
and  rectangular  ducts,  having  the  same 
frictional  resistance  per  unit  of  length  as 
a  round  duct,  with  the  same  quantity  of  air 
per   minute. 

The  ductometer  is  also  adapted  for  find- 
ing the  flow  of  water  and  loss  of  head  in 
pipes.  For  ventilating  work  it  has  a  range 
of  sizes  from  1  in.  X  1  in.  to  120  in  X  120 
in.,  with  equivalent  round  and  rectangular 
ducts,  for  both  area  and  friction.  Quantities 
from  100  to  1,000,000  cu.  ft.  of  air  per  min- 
ute, and  frictions  from  0.0001  in.  to  100  in. 
water  gauge  per  100  ft.  of  duct. 

In  a  booklet  entitled,  'The  Ductomer  and 
Its  Use,"  published  by  R.  D.  Ward  and 
George  P.  Bender,  C.  E.,  120  Broadway, 
New  York,  several  typical  examples  are 
£riven  to   show  the  operation   of   the   ducto- 


A    Portable    Blower    Heating    System. 

Some  remarkable  features  of  compactness 
and  adaptability  are  to  be  noticed  in  a  new 
type  of  portable  blower  system  of  heating 
which  has  been  placed  on  the  market  by 
Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo., 
under  the  name  of  the  Baetz  air  heating 
apparatus.  These  units,  it  is  stated,  are  in 
successful  operation  in  many  of  the  largest 
foundries  and  industrial  plants  in  the 
United  States  and  they  are  especially  rec- 
ommended for  heating  large  exposed  build- 
ings. Other  uses  of  the  Baetz  heating  sys- 
tem are  in  connection  with  the  removal  of 
steam  and  vapor  in  large  packing  houses 
and  paper  mills.  In  many  cases  they  are 
used  for  both  heating  and  vapor  removal. 
They  also  serve  for  drying  purposes  in  the 
manufacture  of  such  products  as  fire-brick, 
candy,  shoes,  etc. 

The  Baetz  heater  is  constructed  of  steel 
plates  and  angles.  The  upper  part  is  oc- 
cupied by  coils  of  steam  pipe,  arranged 
so  that  they  may  be  readily  removed  for  re- 
pairs. A  blower  or  fan  is  placed  beneath 
them  in  the  same  enclosure.     Air  is  drawn 


FIG  2.— CONSTRUCTION  OF  COILS  IN  BAETZ 
HEATER. 
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in  by  the  fan  from  two  sides  and  is  forced 
upward  against  the  steam-heated  coils, 
passing  out  at  the  top  as  heated  air.  It 
will  be  noticed  that  the  fan  does  not 
handle  the  heated  air,  thus  increasing  its 
capacity. 

A  conventient  line  shaft,  a  small  engine 
or  motor  may  be  used  to  propel  the  fan. 
The  heater  is  provided  with  a  suitable 
shelf  at  the  top  upon  which  a  motor  can 
be  placed. 

To  make  ready  to  place  in  operation  all 
that  is  required  is  to  connect  live  or  ex- 
haust steam  to  the  pipe  shown  at  the  upper 
right-hand  corner  of  Fig.  1.  The  other 
pipe  just  below  is  the  drain  and  is  to  be 
conected  to  the  return  line  to  the  boiler. 

Fig.  2  shows  the  construction  of  the 
coils,  the  methods  of  connecting  the  coils 
to  the  heater,  the  positive  system  of  drain- 
ing the  coils  and  the  ease  with  which  they 
may  be  removed.  It  also  shows  the  con- 
struction and  location  of  the  fan  directly 
under  the  heating  coils. 

The  manufacturers  point  out  that  when 
a  small  steam  engine  is  used  for  driving 
the  fan  the  exhaust  steam  from  the  engine 
can  be  piped  direct  into  the  heater  coils. 


Trade  Literature. 


Westinghouse  Direct-Current  Motors 
AND  Generators  are  the  subject  of  the  sec- 
ond of  a  series  of  catalogues  of  industrial 
motors  which  has  just  been  distributed  by 
the  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa.  This  is  known,  as  Catalogue 
30  and  embraces  the  company's  complete 
line  of  direct-current  motors  and  generators 
for  industrial  service.  The  new  catalogue 
is  identical  in  size  and  will  fit  the  binder 
for  the  company's  line  of  catalogues  cover- 
ing supply  apparatus  and  small  motors. 
Size  8J4xlO>4  in.     Pp.  80,  with  index. 

National  Rotary  Oil  Burners  for  use  in 
house-heating  boilers,  hot  water  heaters  or 
warm-air  furnaces,  are  illustrated  and  de- 
scribed in  a  circular  received  from  the  Na- 
tional Rotary  Oil  Burner  Co.,  Boston, 
Mass.  These  burners  may  be  installed  by 
removing  the  two  center  grates  and  slip- 
ping the  burner  in  the  ashpit  door,  letting 
the  base  of  the  burner  rest  in  the  ashpit. 
The  oil  tank  can  be  placed  outside  the 
basement  and  underground,  if  desired.  A 
small  motor  is  used  to  operate  the  burner 
and  produce  combustion,  which  drives  a 
spray  plate  and  fan.  Directions  are  given 
in  the  circular  for  operating  the  burner  and 
emphasis  is  laid  on  the  economy  of  this 
arrangement,  compared  with  the  use  of  coal. 


Automatic  control  is  obtained  by  the  use 
of  a  regulator  furnished  by  the  company. 
Comhients  of  satisfied  users  are  included  in 
the   bulletin. 


Braemer  Humidifiers  and  Dehumidifdsrs, 
for  humidifying,  cooling,  dehumidifying,  and 
for  low-temperature  drying  work,  are  fea- 
tured in  newly-issued  circular  matter  received 
from  the  Braemer  Air  Conditioning  Corpora- 
tion, Philadelphia,  Pa.  A  list  of  some  of  the 
more  noteworthy  installations  is  given,  with 
the  announcement  that  the  company  is  pre- 
pared to  design  air  conditioning  apparatus  for 
industrial  processes  of  every  description. 
Other  circulars  issued  by  the  company  are 
devoted  to  the  Webster  "Type  A"  air  washer 
for  securing  moderate  cooling  effects,  as  in 
publ.x  buildings,  and  the  Webster  "Tjrpe  B" 
air  washer,  for  securing  the  greatest  cooling 
effect  possible  by  evaporation. 


Aura  MS  Gas  Furnace,  designed  especially 
for  use  with  natural  gas  in  heating  build- 
ings, is  called  to  the  attention  of  the  trade 
through  a  new  catalogue  devoted  to  this 
apparatus,  which  is  manufactured  by  the 
Abrams-Orton  Mfg.  Co.,  Wadsworth,  O. 
The  Abrams  burners,  which  are  an  inter- 
esting feature  of  this  furnace,  are  placed 
lengthwise  of  the  firebox  and  through  the 
casing,  so  that  they  may  be  removed  with- 
out extra  trouble.  .  Being  a  sawed  burner, 
it  serves  to  eliminate  the  noise,  and  the 
placing  of  the  burners  in  the  manner  de- 
scribed serves  to  distribute  the  fire  the 
full  length  of  the  firebox.  The  air  for  com- 
bustion is  taken  from  three  tubes  that  con- 
nect the  firebox  to  the  bottom  of  the  casing. 
The  fire-box  is  raised  12  in.  from  the  bot- 
tom of  the  casing  to  allow  the  fresh  air  to 
travel  around  fire-box.  These  tubes  act  as 
a  cellar  ventilator  as  well  as  for  its  purpose 
of  supplying  air  for  the  gas.  This  air,  as 
it  reaches  the  firebox,  is  conducted  to  the 
burners  by  a  baffling  plate  which  allows 
it  to  pass  on  either  side  of  the  burner  and 
come  in  contact  with  the  blaze.  The 
heated  fumes  from  the  fire-box  travel  to 
the  radiators  that  are  bolted  to  top  part 
of  fire-box,  spaced  three  inches  apart. 
These  radiators  are  bolted  and  packed  with 
asbestos.  They  are  214  x  21  x  36  in.  high, 
having  1728  sq.  in.  of  radiating  surface 
each.  From  the  radiators  the  fumes  travel 
through  a  tube  which,  being  small,  re- 
tains part  of  the  heat  in  the  radiator,  travel- 
ing through  these  tubes  to  a  vent  manifold 
around  the  dividing  plate  to  the  chimney 
connection.  The  furnace  is  lighted  with 
a  pilot  light  on  the  outside  of  cast  plate. 
Size  5  X  7  in.     Pp.  16. 
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COMPUTING  RADIATION. 

In  computing  the  amount  of  radiation,  the  kind  of  radiator  surface  to 
be  used»  its  method  of  installation  whether  direct,  recessed,  concealed  or 
indirect,  the  work  it  must  do  and  its  iK>sition  in  the  room--all  bear  upon 
the  matter.  Care  must  be  taken  to  distinguish  between  actucti  radiator  sur- 
face and  equivcUent  direct  radiator  surface  (E.  D.  R.)-  Actual  radiator  sur- 
face is  the  actual  exposed  radiating  surface  expressed  in  s<^uare  feet  but 
£.  D.  R.  depends  entirely  on  its  efficiency.  Equivalent  direct  radiation 
(£.  D.  R.)  is  most  easily  defined  as  being  ^  lb.  of  steam  (or  250  B.  T.  U.) 
per  hour,  this  being  the  approximate  condensation  of  1  sq,  ft  of  actual 
cast-iron  radiator  surface  under  ordinanr  operating  conditions. 

Thus,  if  an  indirect  radiator  of  10  sq.  ft  actual  surface  is  giving  off  heat 
at  the  rate  of  400  B.  T.  U.  per  square  foot  per  hour  (or  has  an  efficiency 
of  400  B.  T.  U.)  its/otal  B.  T.  U.  delivered  will  be  10  X  400  =  4000,  but 
its  E  D.  R.  will  be  4000/250^  or  16  sq.  ft.  In  figuring  boiler  capacity,  pipe 
sizes,  and  all  other  calculations  relating  to  the  heat  delivered,  steam  re- 
quired or  condensation  to  be  handled,  the  E.  D.  R.  should  be  used  as  a  basis 
of  calculation. 

Having  found  the  B.  T.  U.  required  to  heat  a  given  room  by  use  of  the 
factors  and  formulae  previously  given  on  Data  Sheets  Nos.  1-7  calculation 
of  the  required  radiating  surface  is  usually  made  by  dividing  the  total 
B.  T.  U.  to  be  supplied  by  250,  which  is  the  assumed  efficiency  of  all  radia- 
tion per  square  foot.  Wliile  it  is  true  all  radiation  does  not  give  this 
efficiency  (for  exact  results  of  tests  on  different  styles  of  radiators  see 
Standard  Data  Sheet  No.  13-A)  it  is  much  easier  to  use  the  250  divisor  and 
then  to  add  a  percentage  than  to  use  a  multitude  of  different  divisors. 

The  onlv  variation  from  this  should  be  for  indirect  heaters  which,  for 
gravity  work,  are  usually  considered  as  having  an  efficiency  of  400  or  500 
B.  T.  U.,  and  for  pipe  coils,  which  are  usually  considered  as  having  an 
efficiency  of  300  B.  T.  U.,  unless  on  the  ceiling  where  the  undesirable  posi- 
tion causes  such  a  reduction  of  efficiency  that  250  B.  T.  U.  is  again  correct. 
Radiators  installed  so  that  the  air  does  not  circulate  freely  around  them 
suffer  a  loss  of  efficiency  and  must  be  increased  as  follows: 

Cast-iron  radiators  on  ceiling 10% 

Recessed   radiators 20% 

Concealed    40% 

Radiators  near   doors 100% 

The  increase  of  radiators  near  doors  is  to  have  extra  surface  to  counter- 
act drafts  when  the  doors  are  opened  and  to  care  for  the  larger  leakage 
loss  encountered  in  such  locations. 
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EFFICmNCT  OP  RADIATING  SURFACE 

The  efficiency  of  radiating  surface  varies  in  different  types  of 
radiators  althougii  not  to  sndi  an  extent  as  to  make  any  great 
difference  in  the  amount  of  surface  used.  The  coefficients  of 
efficiency  are  computed  by  multiplying  the  condensation  (in  pounds 
per  sq.  ft  per  hour)  by  the  latent  heat  of  the  steam  ^  its  pressure 
and  dividing  by  the  temperature  difference  between  the  room  and 
the  steam  in  the  radiator.  Otherwise  the  co-efficient  may  be  said 
to  be  the  number  of  B.  T.  U.  transmitted  per  square  foot  of  heat- 
ing surface  per  hour  per  degree  difference- 
Tests  made  by  Professor  R.  Allen  at  the  University  of  Michi- 
gan show  those  co-efficients  to  be  as  follows  and  column  4  is  com- 
pTjted  from  column  3  on  the  basis  of  5  lbs.  of  steam  pressure  and 
150  degrees  temperature  difference. 


T>-pcof 

No.  of  Pounds 

Co-effiocnt 

£ttiaency 

Radiating 

Condensed  per 

of  Transmission 

of  Surface 

Surface. 

Sq-Ftperhr. 

B.T.U.pcrdeg. 

B.T.U.pcr 
Sq-FLPcr 

hr. 

CAST-rRON- 

1 -column 

0.212 

1.82 

273 

2-coIumn 

0.265 

1.65 

248 

3-colufnn 

0.204 

1.45 

218 

6-€olunin 

0.217 

1.35 

202 

3  sq,  ft.  wall  (vertical) 

1.92 

288 

5  sq.  ft.  wall  r  horizontal) 

2.11 

317 

7  sq.  ft  wall  (vertical 

1.70 

255 

7sq.  ft,  wall  (horizontal) 

1.92 

288 

9  »q,  ft.  wall  (vertical) 

1.77 

265 

9  sq.  iU  wall  (horizonUl) 

1.98 

297 

Bare  pipe  coils 

1   Pipe  high 

0.410 

2.80 

420 

4  Pipes  high 

0.425 

2.48 

372 

PUESSED    STEEL 

2-ro!umn 

1.53 

222 
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Problems  in  Locating  Radiation  Below  Boiler  Level 


One  of  the  most  troublesome  prob- 
lems encountered  in  gravity  steam 
heating  is  to  meet  conditions  where 
radiation  must  be  placed  below  the 
water-line  of  the  boiler.  In  forced 
hot-water  systems,  this  can  be  done 
without  difficulty;  in  gravity  hot- 
water  systems  it  may  be  carried  out  to 
a  reasonable  extent;  in  vacuum  steam 
systems  no  trouble  is  experienced,  but 
in  gravity  work  the  situation  is  entire- 
ly different. 

As  the  name  implies,  a  gravity  sys- 
tem depends  upon  the  force  of  gravity 
to  return  the  water  of  condensation  to 
the  boiler — the  pressure  on  each  side 
of  the  return  being  the  same  (or  as 
nearly  the  same  as  possible)  and  the 
water  returning  to  the  boiler  due  to  its 
own  weight. 

In  a  gravity  heating  job  there  are 
some  radical  features  of  design  which 
can  be  altered  sometimes  so  as  to  avoid 
the  bad  condition  of  having  the  radia- 
tion come  below  the  water-line;  for 
instance,  (a)  the  radiation  may  be 
slightly  increased  and  located  on  the 
ceiling  so  as  to  bring  it  sufficiently 
high,  or  (b)  the  boiler  may  be  de- 
pressed and  set  in  a  pit  so  as  to  bring 
its  water-line  low  enough  to  allow  the 
radiation  in  question  to  be  drained,  or 


(c)  a  combination  of  (a)  and  (fe)  may 
be  used,  or  (d)  the  system  may  be 
changed  to  a  vacuum  system,  or  (e) 
steam  may  be  generated  at  high  press- 
ure and  the  condensation  returned  by 
traps  or  receiver  pumps. 

While  any  of  the  above  may  be  used 
to  avoid  such  conditions  the  purpose 
of  this  article  is  to  discuss  what  can  be 
done  when,  for  certain  reasons,  the 
system  must  be  kept  a  gravity  system, 
when  the  boil.er  cannot  be  depressed 
and  when  high-pressure  steam  is  not 
desirable. 

A     TYPICAI.     CASE,     WITH     ONE     OR     TWO 
RADIATORS   BEWW   WATER   I.INE. 

Suppose  a  small,  low-pressure  grav- 
ity system  with  the  requirements  of 
one  or  two  radiators  below  the  water- 
line  of  the  boiler  and  in  a  building  of 
such  character  that  any  mechanical 
device  is  not  desirable — how  can  this 
be  arranged? 

Since  automatic  devices  are  not  to 
be  considered,  about  the  only  solution 
is  to  make  the  radiator  in  the  shape 
of  a  cooling  coil,  and  running  the  hot 
water  of  condensation  through  it.  In 
order  to  have  the  radiator  satisfactor- 
ily perform  its  function,  the  condensa- 
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tion  should  flow  through  the  sections 
to  the  full  capacity  of  the  radiator  tap- 
pings so  as  to  supply  the  radiator 
properly  with  hot  water  and  in  order 
to  keep  up  a  proper  circulation.  On 
the  other  hand,  the  quantity  of  con- 
densation returning  is  a  variable  fac- 
tor depending  upon  the  quantity  of 
radiation  in  use  in  the  building. 

For  this  reason  the  piping  for  the 
radiator  should  be  so  arranged  as  to 
cause  the  condensation  to  flow  through 
the  radiator  by  preference  up  to  the 
capacity  of  the  radiator  tappings  and, 
(when  this  capacity  is  exceeded)  the 
surplus  condensation  should  by-pass 
the  radiator,  returning  directly  through 


condensation  in  flowing  down  to  the 
radiator  exceeds  the  capacity  of  the 
radiator  pipe  connections,  or  the  radi- 
ator is  shut  oflF  at  the  valve,  it  backs 
up  in  the  radiator  supply  pipe  until 
its  level  reaches  the  overflow  line  (0. 
L.)  the  excess,  or  even  the  entire  flow, 
then  spilling  over  into  the  return  pipe 
(R),  thus  leaving  the  operation  of  the 
gravity  system  uninterrupted.  The 
branches  from  the  steam  main  for  the 
regular  gravity  system  are  not  shown 
in  Fig.  1,  these  being  assumed  as  lo- 
cated in  the  broken-out  portion.  Of 
course,  the  radiators  would  be  figured 
the  same  as  a  hot  water  heating  job, 
would  be  of  the  hot  water  type  with 
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FIG.    1— METHOD    OF   RETURNING    CONDENSATION    FROM    RADIATOR    BELOW    WATER 
UNE  WITHOUT  USE  OF  MECHANICAL  DEVICE. 


the  return  line  without  circulating 
through  the  radiator.  At  times,  when 
the  radiator  may  be  shut  off,  all  the 
condensation  should  automatically  by- 
pass the  radiator  so  as  not  to  inter- 
fere with  the  proper  operation  of  the 
gravity  system. 

All  this  can  be  done  with  very  sim- 
ple pipe  connections  arranged  as 
shown  in  Fig.  1,  in  which  the  con- 
densation drops  down  the  pipe  leading 
to  the  supply  connection  to  the  radia- 
tor. The  boiler  water-line  (B.W.L.) 
is  high  enough  to  keep  the  radiator 
flooded  at  all  times  and  at  the  end  of 
the  system  (where  the  radiator  in 
question  is  assumed  to  be  installed) 
the  loss  in  steam  pressure  has  backed 
up  the  return  so  as  to  produce  a  high 
waterline    (H.W.L.)-    Whenever   the 


top     and     bottom     connections,    and 
without  automatic  air  valves. 

A  CASE  REQUIRING  THE  USE  OF  A  TRAP. 

The  next  case  to  be  considered  is 
where  an  operating  device  is  not  ab- 
solutely prohibited,  but  the  amount  of 
radiation  to  be  taken  care  of  is  so 
small  as  to  make  the  installation  of 
any  power-consuming  apparatus  out 
of  the  question.  Under  such  a  condi- 
tion the  use  of  a  trap  might  be  sug- 
gested somewhat  along  the  lines 
shown  in  Fig.  2. 

Here  a  steam  radiator  with  auto- 
matic air  valve  is  used,  the  radiator 
being  computed  for  size  the  same  as 
any  steam  radiator  and  having  its  re- 
turn carried  up  to  a  direct-return  trap 
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setting  on  top  of  the  boiler.  The  ele- 
vation of  the  trap  must  be  a  little 
above  the  boiler  water-line,  as  will  be 
seen  when  the  operation  of  the  appa- 
ratus is  considered;  (usually  about  4 
ft.  above  the  water  line  is  sufficient). 

The  return  trap  is  provided  with  a 
steam  connection  direct  from  the 
steam  main  near  the  boiler,  so  that 
whenever  the  trap  becomes  full  of 
water  it  operates,  closing  oflF  the  re- 
turn pipe  from  the  radiator  and  open- 
ing both  the  steam  pipe  from  the  main 
and  the  discharge  pipe  to  the  boiler 
return;  the  vent  connection  is  carried 
to  a  closed  pet-cock  discharging  into 
the  air.  This  results  in  equalizing  the 
pressure  both  on  the  top  and  below 
the  water  in  the  trap,  so  that  it  natur- 
ally sinks  down  the  return  pipe  and 
into  the  boiler  through  the  return  con- 
nection. 

As  soon  as  the  trap  is  relieved  of  its 
water  it  automatically  shuts  off  the 
steam  pipe  and  discharge  line  to  boiler 
and  opens  the  return  line  from  the  rad- 
iator. But  what  raises  the  radiator 
return  from  the  radiator  level  into  the 
trap? 

At  the  time  the  trap  starts  to  oper- 
ate, its  capacity  is  entirely  filled  with 
steam  and  water ;  as  it  empties  and  the 
water  descends  into  the  boiler  steam 


rushes  in  and  occupies  the  space  which 
the  water  leaves.  Thus,  when  the 
trap  has  completed  its  operation  the 
condition  exists  of  a  trap  full  of  steam, 
and  every  pipe  closed  off,  except  the 
one  from  the  radiator  return.  This 
siteam,  through  radiation  losses,  al- 
most immediately  starts  to  condense, 
forming  a  partial  vacuum  within  the 
trap  and  this  partial  vacuum  becomes 
stronger  and  stronger  as  the  condens- 
ing continues  until  it  literally  sucks 
up  the  condensation  from  the  lower 
level  of  the  radiator,  the  condensa- 
tion entering  the  trap  and  occupying 
the  space  left  by  the  condensing 
steam. 

CASES    WHERE   RECEIVERS    ARE    USED. 

In  larger  installations,  where  there 
are  quite  a  number  of  radiators  to  be 
handled  in  this  manner  a  receiver  is 
sometimes  used  at  point  "X",  in  which 
the  condensation  collects  during  the 
time  the  trap  is  operating.  To  start 
the  apparatus  all  that  is  necessary  is 
to  open  the  closed  pet-cock  on  the 
trap  vent  until  steam  blows  through, 
showing  that  the  trap  is  full  of  steam 
— which  is  necessary  in  order  to  con- 
dense and  form  the  required  vacuum. 
The  shutting  off  of  the  pet-cock  will 
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FIG.  2— CASE  REQUIRING  USE  OF  A  TRAP. 
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leave  the  trap  full  of  steam  the  con- 
densing of  which  begins  the  cycle  of 
operation. 

Some  traps  do  not  automatically 
shut  off  the  lines  and  open  them  again 
at  the  proper  time,  such  traps  operate 
the  steam  supply  line  only  and  depend 
on  check  valves  to  do  the  rest.  In 
such  cases  a  check  is  placed  on  the 
radiator  return  where  it  enters  the 
trap  and  another  check  on  the  trap 


ceiver.  Where  this  is  used  the  pump 
is  set  low  enough  to  drain  all  the  low 
radiation  into  the  receiver  by  gravity. 
When  the  receiver  is  filled  with  water 
to  a  certain  level  the  tilting  of  the  re- 
ceiver or  the  action  of  a  float  control 
throws  the  electric  switch  and  starts 
the  motor  which  drives  the  pump. 

In  Fig.  3  is  shown  a  typical  case  of 
this  kind  with  the  gravity  return  go- 
ing back  to  the  boiler  as  usual  and 
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FIG.  3— ARRANGEMENT  OF  AUTOMATIC  RETURN  PUMP  AND  RECEIVER  FOR  DRAINING 

LOW  RADIATION. 


discharge  where  it  leaves  the  trap. 
Then,  when  steam  is  admitted  to  the 
trap,  the  return  check  closes  and  the 
discharge  check  opens,  permitting  the 
discharge  to  enter  the  boiler  return 
line  and,  when  the  steam  is  cut  off, 
the  return  check  opens,  permitting  the 
return  to  enter,  but  the  discharge 
check  is  closed  so  that  none  of  the 
discharge  water  is  sucked  back. 

AN    AUTOMATIC    RETURN    PUMP   AND    RE- 
CEIVER   SOMETIMES    NECESSARY. 

When  such  low  radiation  increases 
to  a  considerable  amount  the  best  solu- 
tion is  contained  in  a  small  electric- 
driven  automatic  return  pump  and  re- 


the  low  radiator  return  connected  to 
the  pump  receiver,  set  below  the  rad- 
iator level.  The  pump  discharges  the 
return  through  a  check  and  stop  valve 
into  the  regular  return  line,  being  con- 
nected as  close  to  the  boiler  as 
possible. 

These  receiver  pumps  are  also  made 
steam-operated  so  that  where  a  high- 
pressure  plant  is  installed,  a  steam 
pump  can  be  used  at  no  operating  cost 
at  all,  the  exhaust  being  turned  into 
the  heating  system  and  there  utilized. 
The  electric  outfits  are  made  in  grad- 
uated capacities,  running  from  1000  to 
1500  sq.  ft.  of  radiating  surface  up  to 
25,000  sq.  ft.,  or  larger. 
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Ventilation  Test  in  an  Old  Building 

The  Dante  Grammar  School,  Chicago,  111. 

EDITED  BY   SAMUEI.   R.   I.EWIS 

This  is  the  second  of  a  series  of  reports  covering  recent  work  done  by  the  Chicago 
Commission  on  Ventilation.  These  reports  will  appear  exclusively  in  the  columns  of 
The  Heating  and  Venth^ating  Magazine,  except  that  the  commission  will  have  reprints 
available,  following  publication.  The  previous  report  described  the  test  in  the  Lewis 
Champlin  School,  Chicago,  and  appeared  in  the  December,  1917,  and  January,  1918  issues. 


The  foregoing  test  of  the  heating 
and  ventilating  system  in  the  Lewis 
Champlin  School  *  covered  a  new  plant, 
in  a  new  building,  in  a  comparatively 
wealthy  neighborhood.  For  purposes 
of  comparison,  the  commission  carried 
on  tests,  at  about  the  same  time,  of 
the  Dante  School,  having  a  similar 
equipment,  but  in  an  old  building,  built 
in  1902  and  in  an  addition,  built  in 
1908,  in  the  Ghetto  district  of  Chicago. 

In  the  Lewis  Champlin  school  the 
pupils  come  clean  and  well  dressed. 
In  the  Dante  school  compulsory  bath- 
ing facilities  are  necessary. 

In  the  Lewis  Champlin  school  the 
air-ways  and  ducts  were  new  and  pre- 
sumably free  from  dust.  In  the  Dante 
school  presumably  the  dust  accumu- 
lations of   years  are  present. 

The  Dante  school  is  located  in  the 
east  half  of  the  block  bounded  by 
Desplaines,  Gilpin,  Halsted  and  For- 
quer  Streets.  The  original  building 
is  229  ft.  by  88  ft. ;  the  addition  is  145 
ft.  by  115  ft.  There  is  a  basement, 
three  stories  and  a  shallow  attic  under 
a  flat  roof.  The  building  accommodates 
under  an  average  of  35  pupils  to  a 
room,  a  total  of  1,300  pupils.  The 
heating  and  ventilating  plant  is  located 
in  the  basement. 


'Pablished    in    Ths    Hxatikg    and    Vxntilatino 
Magazinx  for  December,  1917  and  January,  1918. 


Attention  is  called  to  the  general 
introduction  and  the  detailed  descrip- 
tion of  the  heating  and  ventilating  sys- 
tem in  the  Lewis  Champlin  school, 
which  so  nearly  fits  conditions  at  the 
Dante  school  that  it  is  unnecessary  to 
repeat  it  here.  Fresh  air  is  taken 
from  the  roof  level  through  two  shafts, 
one  for  the  addition,  and  one  for  the 
old  building  and  the  assembly  hall. 
Humidity  is  introduced  into  the  air  by 
means  of  steam  jets,  but  at  the  Dante 
school  these  are  hand-controlled  instead 
of  having  automatic  devices,  as  at  the 
Lewis   Champlin   school. 

MECHANICAI.    EQUIPMENT. 

The  mechanical  equipment  of  the 
Dante  school  in  general  is  as  follows: 

Boiler  Plant— 300  H.P.,  horizontal 
tubular  boilers,,  hand-fired;  working 
pressure  around  60  lbs. 

Supply  Fans — 3  units  as  follows: 

1.  Old  building,  one  standard  steel- 
plate,  centrifugal  housed  blower;  wheel 
9  ft.  in  diameter,  direct-connected  to 
a  9j4  X  12  in.  steam  engine. 

2.  New  Building,  one  standard  steel- 
plate,  centrifugal  housed  blower;  wheel 
8  ft.  in  diameter,  direct-connected  to 
a  9>^  X  12  in.  steam  engine. 

3.  Assembly  Hall,  one  standard  steel- 
plate  centrifugal  housed  blower;  wheel 


Digitized  by 


Google 


20 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Feb. 
1918. 


cast-iron  bases,  are  placed  at  each  of 
the  two  discharge  openings  from  the 
fan.     In  the  two  groups  which  sup- 


FRONT  VIEW  OF  DANTE  SCHOOI.. 

5  ft.  6  in.  in  diameter,  direct-connected 
to  a  7  X  10  in.  steam  engine. 

Heaters: 

1.  Old  Building — the  tempering  and 
re-heating  coils  being  of   1-in.  pipe  in 


REAR  VIEW  OF  DANTE  SCHOOL. 

ply  two  plenum  chambers,  there  are 
5200  sq.  ft.  of  surface. 

2.  New  Building — the  arrangement 
is  similar  to  that  in  the  old  building. 
Total  radiation,  3372  sq.  ft. 


«fl.PlN      ST 
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PLAT  PLAN  OF  DANTE  SCHOOL 
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ENGINE   DIRECT-CONNECTED  TO   FAN.  FAN,   FROM   INTAKE    SIDE. 

3.  Assembly  Hall — there  is  a  single  who     tested     the     Lewis     Champlin 

group   of  heaters   at  the   fan   outlet;  School,  the  technique  had  been  estab- 

total  radiation,  980  sq.  ft.  lished,    and    we    are    able    fairly    to 

Since    the    testing    of    the    Dante  present  an  average  as  well  as  individ- 

School  was  done  by  the  same  persons  ual  tests.    The  various  conditions  ob- 


TANK  AND  ENGINE  ROOM,  DANTE  SCHOOL,. 
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served  will  be  discussed  under  the 
same  general  classification  as  for  the 
Lewis  Champlin  schooL  Test  sheets 
are  shown  covering'  observations  in 
the  kindergarten,  and  in  rooms  105, 
109,  202,  205,  209,  304,  306  and  311. 

Dante  ICtndfrgarlen 

Feb.  15,  1917. 


This  may  fairly  be  compared  to  the 
test  of  room  209  of  the  Lewis  Champ- 
lin school,  of  March  9,  as  both  rooms 
were  at  the  southeast  comer,  with  a 
southwest  wind. 


KIXDERGAILTEN  DANTE  SCHOOU 

while  at  the  Lewis  Champlin  it  is 
72x19  in.,  giving  a  much  lower  inlet 
velocity.     The    CO^    outside    at    the 


Cubic  Feet 

Air  s|>ace      CF.M.     Ay«.  Temp.  At.  RcL 

p«r  per  Deg.P.  Humidity      At. 

Pupil  Pupa      Dry  Wet  Per  Cent.       Dust 

Dante   Kindergarten  370  48  74  55  27  20600 


ExccM 

of  CO, 

At.  At.     OTer 

Bacteria      CO,    outside 

18  9.3  5.4 


Lewis  Champlin  209     290 


JO 


70 


In  both  rooms  the  leakage  was  out- 
ward; in  the  Dante  about  23%  of  the 
air  introduced  leaked  out  elsewhere 
than  at  the  exhaust.  At  the  Lewis 
Champlin  this  percentage  was  about 
25%.  It  will  be  noted  that  the  pupils 
at  the  Dante  were  receiving  in  excess 
of  50%  more  air  per  minute  than  at 
the  Lewis  Champlin.  In  both  rooms 
the  location  of  supply  and  exhaust 
openings  was  similar.  The  Dante 
supply  opening,  however,  is  96x7^  in. 


52 


27 


51000 


5.2 


6.4 


2.2 


Lewis  Champlin,  was  4.2  parts,  com- 
pared to  3.4  parts  at  the  Dante. 

In  the  Dante  school  the  exhaust  is 
at  the  floor,  drawing  off  the  contami- 
nated air  near  an  interior  wall,  while 
at  the  Lewis  Champlin  it  is  at  the 
floor,  drawing  oflF  the  contaminated  air 
nearer  to  an  exterior  wall.  In  the 
Dante  the  supply  is  at  the  center  of 
an  interior  wall,  discharging  toward 
the  glass  at  the  south,  at  a  velocity 
high    enough    to    create    an    injector 


AIR    INTAKE,    DANTE    SCHOOL,    SHOWING    DOOR    FROM   AIRSHAFT    AND    DOOR 

FROM  BASEMONT. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


23 


Digitized  by 


Google 


24 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Feb. 
1918. 


Digitized  by 


Google 


THB  HEATING  AND  VENTILATING  MAGAZINE 


25 


9^ 
n  O 

i§ 

ii 

o 

I 
o 


CM 

O 


z 
< 

k  o 


^ 


4 


4 
o 
o 

W 


O 

o 

fa 
H 

CO 


Digitized  by 


Google 


26 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Feb. 
1918. 


CROSS-SECTION  OF  DANTE  SCHOOI,. 
(See    First-Floor    Plan.) 


effect,  causing  a  recirculation  of  con- 
taminated air  along  with  the  jet  of 
fresh  air.  In  the  Lewis  Champlin, 
the  supply  is  close  to  an  interior  wall, 
discharging  toward  a  cold  exterior 
wall,  at  low  velocity.  The  injector 
effect  was  not  noted  here. 


,In  the  Dante  part  of  the  fresh  air 
seems  to  have  been  thoroughly  mixed 
with  the  contaminated  air,  and  to  have 
kept  a  large  part  of  the  same  in  con- 
stant circulation,  as  evidenced  by  the 
high  COg  observation.  In  the  Lewis 
Champlin,     however,     the     fresh     air 
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passed  around  the  wanner  sides,  drop- 
ping to  the  floor  as  cooled  by  the  ex- 
posure, and  passing  off  in  a  general 
effect  such  as  to  produce  ventilation 
by  displacement,  as  evidenced  by  the 
consistent  COj  observation.  In  both 
the  temperature  and  humidity  were 
improperly  balanced;  both  should 
have  been  kept  cooler  as  to  dry  bulb, 
and  higher  as  to  moisture. 

Nothing  in  any  of  the  observations 
at  the  Dante  as  to  dust  indicated  any 
particular  increase  in  dust  attributable 
to  the  older  ventilating  plant.  The 
higher  bacteria  count  at  the  Dante  is 
perhaps  due  to  the  condition  of  cloth- 
ing and  bodies  of  the  pupils,  or  may 
be  due  to  the  fact  that  the  Lewis 
Champlin  school  had  been  fumigated 
the  previous  afternoon.  Comparing 
however,  with  other  Lewis  Champlin 
rooms,  209  was  unusually  low  in  bac- 
teria, and  the  other  rooms  tested  were 
more  consistent  with  the  Dante,  de- 
spite their  recent  fumigation. 


It  will  be  noted  that  the  three  tests 
of  the  Dante  kindergarten  show  undue 
variation  in  the  volume  of  air  deliv- 
ered at  the  same  fan  speed;  undue 
variation  in  temperature,  and  consist- 
ently too  low  relative  humidity.  The 
air  distribution  improved,  as  per  COj 
indication,  on  Feb.  27,  when  the  wind 
was  from  the  northwest.  The  dust 
•increased  materially  that  day  with  a 
lower  outside  relative  humidity.  These 
latter  observations,  it  will  be  noted, 
were  made  when  the  air  supply  per 
minute  per  pupil  was  reduced  to  about 
35  cu.  ft.,  instead  of  48  cu.  ft.,  as  on 
Feb.  15. 

Dante  109  is  similar  in  plan  to  the 
kindergarten  and  the  same  remarks 
apply  to  it.  Some  local  condition  for 
which  we  cannot  account  must  have 
been  responsible  for  the  remarkably 
high  dust  and  bacteria  observations  of 
March  1. 


In  next  month's  issue  the  results  will  he  given  of  tests  in  Rooms  209,  105,  304,  202,  205, 
306  and  311,  together  with  the  conclusions  of  the  commission. 
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Important  Actions  Taken  at  Society's  Annual  Meeting, 
in  New  York,  January  22-24,  1918 


Actions  of  unusual  importance  were 
taken  at  the  twenty-fourth  annual 
meeting  of  The  American  Society  of 
Heating  and  Ventilating  Engineers, 
which  was  held  at  the  Engineering 
Societies  Building,  New  York,  Jan- 
uary 22-24.  After  many  years  of 
effort  the  final  draft  of  a  code  for 
testing  low-pressure  heating  boilers 
was  accepted  by  the  society  and  will  be 
promulgated  as  the  society's  standard 
code   for  this  purpose   in   the   future. 

Another  action  which, 
in  its  possibilities,  out- 
ranks anything  the  so- 
city  has  ever  done,  was 
the  decision  to  establish  a 
research  laboratory  where 
tests  can  be  made  of  all 
kinds  of  heating  appar- 
atus and  devices,  as  well 
as  of  methods,  the  results, 
when  finally  accepted  by 
the  society,  to  be  put  for- 
ward as  standard  prac- 
tice. The  details  of  the 
plan  are  given  on  another 
page  in  the  report  of  the 
research  bureau  commit- 
tee. 

The  matter  of  a  warm-air  furnace 
code  was  taken  up  and  the  society 
voted  to  go  ahead  with  the  prepara- 
tion of  such  a  code,  both  for  testing 
and  for  methods  of  installation. 

War  had  its  effect  on  the  attend- 
ance,  but  the  well-arranged  program 


FREDERICK  R.  STILL 

President,  American  Society  of  Heat 

ing  and  Ventilating  Engineers. 


held  the  close  attention  of  the  goodly 
number  present.  The  total  registra- 
tion was  108  members  and  59  guests. 

Tuesday  Afternoon  Session,  January  22 


The  opening  session  convened  Tues- 
day afternoon  with  President  J.  I.  Lyle 
in  the  chair.  After  appointing  the  tell- 
ers, consisting  of  H.  M.  Hart,  F.  T. 
Chapman  and  A.  E.  Stacey,  President 
Lyle  addressed  the  meet- 
ing. His  remarks  were 
principally  a  review  of  the 
society's  progress  during 
the  past  year,  with  special 
reference  to  the  work 
being  done  for  the  gov- 
ernment. The  commit- 
tee on  battleship  and 
submarine  ventilation  has 
already  submitted  many 
suggestions  for  simpli- 
fying this  equipment  and 
as  a  result  some  of  the 
submarine  designs  will 
be  revolutionized.  He 
then  referred  to  the  com- 
mittee that  had  been  ap- 
pointed to  serve  with  the  National  De- 
fense Council.  These  appointments,  he 
said  had  not  yet  been  confirmed  by  the 
Defense  Coimcil. 

Efforts  to  arrange  for  closer  co-oper- 
ation with  the  National  District  Heat- 
ing Association,  he  said,  had  resulted 
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in  the  appointment  of  committees 
from  each  organization  to  bring  this 
about.  A  joint  meeting  was  planned, 
with  separate  business  sessions,  but  at 
present  time  it  is  not  certain  that  the 
National  District  Heating  Association 
will  hold  a  convention  next  summer. 
If  it  does  the  joint  meeting  will  be 
arranged  for  some  time  in  June. 

President  Lyle  spoke  of  the  record 
made  in  the  number  of  new  members 
added  to  the  rolls  during  the  past  year. 
The  total  cam*e  to  139  which  means  a 
net  increase  of  74  for  the  year.  The 
financial  position  of  the  society,  he 
said,  was  better  than  ever  before. 

The  report  of  the  council  contained, 
among  other  things,  a  proposed  amend- 
ment that  members  over  70  years  of 
age  who  had  been  15  years  in  business, 
should  be  made  life  members  without 
the  payment  of  any  additional  dues. 
This  proposal  was  later  adopted.  The 
council  reported  that  there  were  38 
stars  on  the  society's  service  flag.    The 


members  were  also  informed  that  the 
society  was  now  in  possession  of  the 
library  of  the  late  Alfred  E.  Kenrick 
and  that  these  volumes  and  papers 
were  now  a  part  of  the  society's  library. 

Secretary  C.  W.  Obert  reported  total 
receipts  for  the  year  of  $11,809.47  and 
disbursements  of  $11,098.28,  leaving  a 
balance  of  $711.19.  This,  with  the 
balance  on  hand  at  the  beginning  of 
the  year  of  $4,004.92,  brings  the  present 
balance  to  $4,716.11.  The  society's 
total  assets  at  the  present  time  are  over 
$15,000  while  its  total  liabilities  are 
$1,155.00,  leaving  a  membership  equity 
per  member  of  $14.63.  The  amount  of 
outstanding  dues  is  $2,048.00. 

Secretary  Obert  reported  that  there 
were  821  members  now  on  the  rolls. 

Under  committee  reports  that  of  the 
committee  on  schoolhouse  standardiza- 
tion was  put  over  to  a  later  session, 
but  it  was  voted  to  continue  the  com- 
mittee. 


Report  of  Committee  on  Research  Bureau 


Perry  West  reported  for  the  Com- 
mittee on  Research  Bureau,  George  W. 
Barr,  the  chairman,  having  been  called 
into  active  military  service.  This 
committee  reported  at  the  last  sum- 
mer meeting  of  the  societv.  No  defi- 
nite disposition  was  made  of  the  mat- 
ter at  that  time  and  the  committee 
was  asked  to  continue  and  report  later. 
The   report   continues: 

1. There  is  no  question  in  the  minds  of 
your  committee  that  the  heating  and  venti- 
lating industry  is  greatly  in  need  of  specific 
determination  bearing  upon  the  co-ordina- 
tion and  standardization  of  the  practices  of 
this  art  and  that  the  Society  of  Heating 
and  Ventilating  Engineers  is  the  proper 
organization,  not  only  to  perform  some  of 
this  work,  but  to  assume  the  direction  and 
encouragement  of  such  of  this  work  as 
should  properly  be  done  by  others. 

2.  The  society  itself  is  in  need  of  some 
fundamental  common  cause  upon  which 
the  energies  and  interests  of  its  members 


can  be  centered,  and  which  would  increase 
the  vigor  and  health  of  the  society  and 
place  it  in  the  position  which  it  should 
occupy  among  the  affairs  of  men. 

3.  There  is  no  greater  work  before  the 
heating  and  ventilating  engineers  than:  1st 
— a  determination  of  the  standards  and 
practices  which  will  turn  to  best  economic 
account  the  various  apparatus  which  are 
available  for  use  in  connection  with  this 
work;  2d — the  co-operation  with,  and  di- 
rection of,  manufacturers  in  the  determina- 
tion of  reliable  data  as  to  the  performance 
of  their  apparatus  and  the  further  develop- 
ment of  this  apparatus  to  best  meet  re- 
quirements, and  3d — the  education  of  the 
consumer  and  others  with  whom  we  come 
into  business  contact  along  the  lines  of 
better  co-operation  and  as  to  what  we  are 
attempting  to  do. 

4.  The  society  should  take  immediate 
steps  to  put  the  proper  forces  into  opera- 
tion to  accomplish  the  above  results. 

Our  specific  recommendations  as  to  the 
ways  and  means  of  going  about  this  under- 
taking are  as  follows: 

1.  The  president  of  the  society  should  be 
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authorized  to  appoint  a  committee,  con- 
sisting of  the  treasurer  of  the  society  and 
two  other  members  (approved  by  the  coun- 
cil), to  raise  a  fund  by  a  popular  subscrip- 
tion of  not  less  than  $25.00,  or  more  than 
$100.00  from  any  one  person  outside  of 
members  and  of  any  amount  from  mem- 
bers; the  same  to  be  paid  annually  for  a 
period  of  five  years;  this  fund  to  aggregate 
not  less  than  $3,600.00  per  year,  nor  more 
than  $5,000.00  pier  year;  the  same  to  be 
known  as  the  "Research  Laboratory  Fund" 
and  to  be  used  as  hereinafter  specified. 

This  fund  to  be  collected  upon  the  fol- 
lowing basis:  That  the  heating  and  venti- 
lating engineering  profession  as  well  as 
those  associated  with  or  interested  in  it, 
can  well  afford  to  pay  for  definite  deter- 
minations of  a  standard  working  basis  for 
all.  That  the  work  to  be  undertaken  shall 
include  broad  principles,  an>d  any  such 
as  are  applicable  to  the  use  of  all  classes 
and  makes  of  apparatus  without  fear  or 
favor  for  any.  That  the  immediate  work 
of  the  laboratory  shall  ^consist  of  deter- 
minations of  the  conditions  to  be  met  and 
the  best  methods  of  meeting  same  with 
available  apparatus  and  only  concern  itself 
in  the  apparatus  itself  insofar  as  to  co- 
operate with  manufacturers  in  having  them 
test  and  develop  their  own  apparatus  along 
lines  to  best  meet  these  requirements.  Con- 
tributions to  involve  no  obligation  beyond 
that  of  the  donor  to  his  profession  or  best 
interests  in  the  arts  of  heating  and  venti- 
lation. 

Among  examples  of  some  things  the 
laboratory  might  undertake,  are  the  follow- 
ing: Co-ordination  of  existing  data;  stand- 
ards of  heating  and  ventilating;  how  fast 
and  to  what  degree  buildings  cool  down 
over  night  and  holidays;  the  rate  and  load 
during  heating  up  periods;  what  is  a  rea- 
sonable amount  of  attention  required  by 
apparatus,  etc. 

Among  examples  of  some  of  the  things 
the  laboratory  might  ask  manufacturers  to  * 
furnish  are:  The  rate  of  evaporation  and 
economy  of  a  boiler  at  minimum  efficiency 
and  at  maximum  load  and  the  draft  and 
period  of  firing  in  each  case;  the  exact  sur- 
face and  transmission  factors  for  radiators 
and  the  effect  of  locations  on  this,  fan  per- 
formances, engine  performances,  etc. 

2.  The  council  of  the  society  should  be 
authorized  to  make  all  arrangements  for 
and  to  appoint  a  director  for  this  research 
work,  at  a  salary  of  not  more  than 
$3,600.00  per  year;  this  director  to  have 
charge  of  and  take  over  all  of  the  work  of 
this  undertaking  under  the  direction  of  the 
council,  provided,  however,  that  no  such 
appointment     or     arrangements     shall     be 


entered  into  until  the  above-mentioned 
fund  for  same  is  secured,  and  an  arrangre- 
ment  can  be  perfected  which  would  be  for 
the  best  interests  of  the  society.  This 
work  to  be  carried  on  in  conjunction  with 
some  university  or  universities  of  nationad 
repute  or  the  proper  governmental  depart- 
ments) or  both,  as  may  be  decided,  for  the 
best  interests  of  the  society.  Any  funds 
collected  in  excess  of  the  director's  salary 
and  not  in  excess  of  $5,000.00  per  year,  to 
be  used  by  the  president  and  the  council 
for  defraying  other  expenses  incident  to 
this  undertaking,  or  to  be  allowed  to  ac- 
cumulate as  a  contingency  fund  for  this  work 
as  conditions  may  warrant.  Any  and  all 
funds  subscribed  or  collected  in  excess  of 
$5,000.00  per  year  to  be  cancelled  or  re- 
turned on  a  provided  basis.  All  such  mat- 
ters to  be  within  the  entire  discretion  and 
jurisdiction  of  the  council. 

3.  The  work  of  this  department  to  be 
confined  to  the  co-ordination  and  tabulation 
of  existing  data  and  to  such  research  work 
as  would  naturally  fall  within  the  province 
of  heating  and  ventilating  engineers  to  de- 
termine, and  to  the  organization  and  pro- 
mulgation of  a  plan  whereby  manufactur- 
ers may  be  directed  and  co-operated  with 
in  conducting  such  research  and  testing 
work  as  will  produce  the  required  definite 
data  as  to  the  performance  of  their  various 
apparatus  and  the  proper  development  of 
same  in  connection  with  the  art  of  heating 
and  ventilating  work. 

4.  This  work  shall  only  be  undertaken 
on  the  condition  that  some  reputable  uni- 
versity or  governmental  department  can 
be  arranged  with  to  furnish  the  necessary 
accommodations,  apparatus  and  co-opera- 
tion to  satisfy  the  council  that  this  under- 
taking may  have  the  necessary  co-opera- 
tion to  make  it  a  success. 

5.  The  director  of  this  work  should  be 
required  to  report  monthly  to  the  council 
as  to  the  work  and  findings  of  this  bureau. 
Such  reports  or  data  therefrom  to  be  edited 
and  published  by  the  council  through  the 
publication  committee  from  time  to  time  in 
the  Journal  of  the  society  as  official  con- 
clusions of  The  American  Society  of  Heat- 
ing and  Ventilating  Engineers  upon  the 
various  subjects  handled  by  the  bureau. 


After  considerable  discussion,  all  of 
which,  however  was  favorable  to  the 
plan  proposed,  the  report  of  the  com- 
mittee was  referred  to  the  council, 
with  the  tacit  understanding  that  the 
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plan  is  to  be  gotten  under  way  at  an 
early  date. 

The  treasurer's  report  was  presented 
by  Homer  Addams,  giving  in  detail  the 
totals  presented  by  the  secretary. 

James  A.  Donnelly  brought  up  the 
need  of  certain  amendments  to  the 
charter  of  the  society  which  were 
necessary  for  taxation  purposes.  These 
were  referred  to  a  later  session  and 
then  presented  in  written  form  and 
adopted. 

CHAPTER  REPORTS 

Chapter  reports  presented  by  the 
Illinois,  Eastern  Pennsylvania,  Michi- 
gan and  New  York  chapters  showed  all 
of  them  to  be  in  a  highly  satisfactory 
condition.  ,The  Massachusetts  Chap- 
ter was  reported  inactive.  The  peti- 
tion of  the  Minneapolis  members  to 
form  a  new  chapter  to  be  known  as 
the  Minnesota  Chapter,  was  unani- 
mously granted.  It  is  proposed  to 
take  in  members  from  the  Twin  Cities 
as  well  as  from  Duluth  and  other 
points. 

The  work  of  the  Chicago  Commis- 
sion on  Ventilation  was  reviewed  for 
the  benefit  of  the  members  by  J.  H. 
Davis.  Mr.  Davis  said  that  the  com- 
mission has  completed  tests  in  two 
factory  buildings  and  in  two  school 
buildings.  These  are  being  given  in  full 
in  the  columns  of  The  Heating  and 
Ventilating  Magazine.  Further  tests 
are  being  arranged  for  in  the  Chicago- 
Northwestern  Building  and  in  the 
Chicago-Quincy  Building.  The  Normal 
College  testing-room  is  also  to  be  used 
in  making  an  elaborate  comparative 
study  of  open-air  and  ordinary  school 
ventilation  by  mechanical  means. 

The  Michigan  Chapter  reported 
nearly  100  members.  Among  the  live 
subjects  they  are  working  on  are  the 
matters  of  standardizing  vacuum  heat- 
ing specialities  as  to  sizes  and  capaci- 
ties and  the  protection  of  radiators  on 
sleeping  porches  from  freezing.  F.  K. 
Chew,    president    of    the    New    York 


Chapter,  recommended  that  the  chap- 
ters exchange  abstracts  of  their  meet- 
ings so  that  they  may  widen  the  eflfect 
of  their  papers  and  discussions. 

Tuesday  Evening  Session,  January  22. 

THE  NEW  OFFICERS. 

The  tellers  announced  the  election 
of  the  following  officers  for  1918: 
President,    Frederick   R.    Still,   De- 
troit, Mich. 

First     Vice-President,     Walter     S. 
Timmis,   New   York. 

Second   Vice-President,    E.    Vernon 
Hill,  Chicago,  111. 

Treasurer,    Homer    Addams,    New 
York. 

Members  of  the  Council:  William 
H.  Driscoll,  New  York;  Howard  H. 
Fielding,  Denver,  Colo.;  H.  P.  Gant, 
Philadelphia;  Charles  W.  Kimball, 
Boston;  J.  Irvine  Lyle,  New  York; 
Frank  G.  Phegley,  Cleveland;  Fred 
W.  Powers,  Chicago;  and  Champlain 
L.  Riley,  New  York. 

The  Tuesday  evening  session  was 
devoted  to  the  subject  of  drying. 
H.  C.  Gore,  chemist  with  the  Depart- 
ment of  Agriculture,  opened  the  ses- 
sion, with  an  account  of  the  recent 
progress  made  in  the  drying  of  fruits 
and  vegetables,  with  special  reference 
to  the  developments  since  the  last  sum- 
mer meeting  of  the  society  which  he 
also  addressed.  Mr.  Gore  said  the 
small  dryer,  using  only  an  electric  fan 
without  heat,  was  extensively  used  in 
the  Middle  West  last  summer  and  that 
it  was  surprising  how  successfully  it 
had  done  the  work.  He  exhibited 
numerous  photographs  of  the  various 
devices  used  by  the  department  in  pre- 
paring fruits  and  vegetables  for  the 
drying  process  and  showing  the  proc- 
esses in  operation.  He  stated  that 
this  work  was  being  done  on  an  ex- 
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tensive  scale  in  Canada  and  passed 
around  photographs  showing  an  in- 
stallation where  1,000,000,000  lbs.  of 
food  are  being  dried  annually.  He 
stated  that  the  United  States  Govern- 
ment is  keeping  in  close  touch  with 
the  department  in  the  drying  proposi- 
tion and  that  important  devolopments 
were  to  be  expected  if  it  is  found  nec- 
essary to  send  foodstuffs  to  the  troops 
abroad  for  any  length  of  time. 

Mr.  Gore  was  asked  many  questions 
in  a  running  fire  of  discussion  and  was 
given  a  vote  of  thanks  at  the  conclu- 
sion of  his  remarks. 

A  paper  on  "High  Temperature  Dry- 
ing" was  then  presented  by  B.  S. 
Harrison 

High-Temperature  Drying. 

Mr.  Harrison's  paper  was  first  pre- 
sented at  the  December  meeting  of  the 
New  York  Chapter,  as  reported  in  last 
month's  issue.  For  the  past  few  years 
Mr.  Harrison  has  devoted  his  attention 
almost  exclusively  to  drying  work  and 
his  paper  was  practically  a  review  of 
the  information  he  had  gleaned  in  that 
field.  The  paper  covered  a  wide  range 
including  the  drying  of  such  products 
as  linseed  oil,  hay,  alfalfa,  copra,  as- 
phalt japan  coatings,  and  insulation 
blocks.  He  spoke  particularly  of  the 
drying  of  insulation  blocks  of  asbestos, 
magnesia  and  diatomaceous  earth  in 
sheets  4  in.  thick  as  taking  weeks  at 
low  temperatures  and  with  radiant  heat 
and  which  require  days  at  higher  tem- 
peratures with  direct  flame,  gas  heat. 
With  hot  air  at  high  velocity  at  600 
to  800'  F.  they  dry  in  8  hours. 

Mr.  Harrison  gave  some  interesting 
points  in  connection  with  the  design 
of  high-temperature  installations.  He 
said  so  little  is  known  regarding  the 
specific  heat,  latent  heat  of  evapora- 
tion and  fusion  of  many  liquids,  oils, 
gums,  etc.,  used  in  commercial  proces- 
ses, that  laboratory  experiments  are 
necessary    to    establish    the   controlling 


conditions  for  commercial  installations. 
Hot  dry  air  sometimes  carries  static 
electricity  in  a  drier.  This  can  often 
be  overcome  by  putting  a  small  steam 
spray  into  the  air  supply,  although  this 
has  to  be  taken  care  of  in  the  amount 
of  heat  supplied,  as  the  steam  must  be 
superheated. 

Aerated  water  has  a  highly  oxidizing 
effect  on  metals,  but  humidified  air,  even 
at  high  temperature,  has,  as  compared 
with  dry  air,  a  retarding,  oxidizing 
effect  on  linseed  oil,  varnish  and  other 
sicative  coatings.  The  use  of  ozone  or 
ozonated  air  in  this  connection  is  of 
little  use. 

While  textbooks  state  that  ozone 
(O3)  returns  to  the  oxygen  state  (O^) 
at  300*  F.,  Mr.  Harrison's  experience 
has  been  that  at  even  150*  F.  it  no 
longer  has  the  oxidizing  effect  of  nas- 
cent oxygen.  Mr.  Harrison  has  also 
tried  desiccating  water  out  of  materials 
by  means  of  electricity,  but  the  cost 
of  the  work  was  found  to  be  out  of  all 
proportion  and  the  action  slow. 

When  heating  gases  carrying  sul- 
phur it  is  necessary  to  protect  the 
through  rods  of  the  heater.  The  best 
mixture  for  this  purpose  was  found 
to  be  Portland  cement  mixed  with  but- 
termilk. This  will  stand  temperatures 
up  to  1,200'  and  is  flexible.  Regarding 
the  choice  of  fuels  for  drying  work,  as 
done  with  the  Aertube  heater,  he  said 
any  gas  or  oil  is  easily  subject  to 
thermostatic  control.  Contrary  to  gen- 
eral belief,  the  easiest  oil  fuel  to  handle 
and  control  and  the  easiest  on  the  heater 
and  brickwork,  as  well  as  the  cheapest, 
is  the  heaviest  Tampico  crude  oil  of 
11  Beaume.  When  properly  installed 
and  heated  to  160°  before  atomizing 
and  when  operated  under  thermostatic 
control,  it  gives  a  minimum  of  trouble. 


This  was  followed  by  a  paper  on 
"The  Temperature  of  Evaporation/* 
by  W.  H.  Carrier. 
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Wednesday  Afternoon  Session,  January  23., 

Those  who  attended  the  fuel  con- 
servation session  were  rewarded  by  an 
afternoon  of  the  liveliest  interest.  Pro- 
fessor L.  P.  Breckenridge,  of  Yale 
University  was  the  opening  speaker 
and  gave  the  members  a  remarkably 
clear  view  of  the  present  coal  situation 
and  its  causes  and  prospects,  as  well 
as  many  useful  hints  on  ways  and 
means  of  effecting  economies  in  coal 
consumption.  The  address  of  Pro- 
fessor Breckenridge,  who  was  repre- 
senting the  United  States  Fuel  Ad- 
ministrator, was  illustrated  by  lantern 
slides  bristling  with  statistics  of  the 
coal  industry,  including  segregations 
of  such  items  as  the  amount  of  coal 
used  by  each  industry,  as  well  as  the 
production  and  distribution  of  the  coal 
itself.  The  speaker  showed,  for 
instance,  that  of  the  total  amount  of 
freight  carried  by  the  railroads,  coal 
constitutes  35  per  cent  and  for  the 
eastern  sections  alone,  it  amounts  to 
45  per  cent. 

We  must  learn  to  burn  bituminous 
coal,  said  the  speaker,  and  his  curves 
showed  very. pointedly  the  increases  in 
the  amount  of  bituminous  coal  mined, 
as  compared  with  anthracite,  during 
the  past  few  years.  Two-thirds  of  all 
the  coal  we  use,  said  the  speaker,  goes 
for  making  steam,  while  16%  is  used 
for  domestic  purposes. 

The  speaker  went  over  in  detail  the 
various  industries  using  coal  and 
pointed  out  those  that  could  and  those 
that  could  not  effect  savings  during 
the  balance  of  the  winter.  He  showed 
that  the  best  results  that  could  be 
gained  by  this  method  of  estimation 
were  about  10,000,000  tons,  while  the 
amount  needed  to  be  saved  was 
50,000,000  tons.  How  the  remaining 
40,000,000  tons  are  to  be  saved,  is  a 
problem,  said  Professor  Breckenridge, 
which  he  could  not  solve.  He  said  it 
was  simply  impossible  to  mine  and 
deliver  the  extra .  amount  needed.  It 
would   have.  to.  he   saved   even   if   it 


meant  the  closing  down  permanently 
of  some  of  the  industries. 

Professor  Breckenridge  then  took  up 
the  best  way  of  firing  heaters  and  had 
some  novel  suggestions  to  offer  for 
running  the  house  heater.  The  prin- 
cipal thing,  he  said,  is  to  control  the 
air  going  through  the  fire.  That  is 
the  only  reason  for  shaking  down  the 
fire,  outside  of  keeping  the  fire-bed 
from  getting  too  high.  Therefore,  the 
lower  ash  doors  are  not  needed.  They 
might  just  as  well  be  taken  off  and 
thrown  away.  Plenty  of  control  is 
provided  by  the  dampers.  He  urged 
the  closing  or  partial  closing  of  the 
smoke  damper  ail  of  the  time. 

Regarding  the  burning  of  wood  in 
house  heaters,  he  said  that  this  can 
be  done  although  the  heaters  are  not 
properly  designed  for  this  purpose. 
It  is  advisable  to  get  a  layer  of  ashes 
on  the  grate  as  soon  as  possible  so 
that  the  fire  may  be  checked  when 
desired.  Wood,  he  added,  has  a  heat- 
ing value  about  one-half  as  much  as 
coal. 

Before  finishing  the  discussion  pf 
his  address,  a  paper  on  the  same  sub- 
ject of  fuel  conservation  was  presented 
by  George  W.  Martin,  president  .of 
the  National  District  Heating  Asso<;i- 
ation.  Mr.  Martin  said  that  without 
going  into  the  merits  of  (the  contro- 
versy on  the  subject  of  isolated  vs. 
central  power  plants,  it  was  proving  a 
fact  that  at  the  present  time  a  change 
to  central  plant  service  is  proving  ^  a 
means  of  economy.  Another  point 
emphasized  by  Mr.  Martin  was  the 
need  of  steam-meters  for  universal 
use.  There  are  plenty  of  efficient 
types  manufactured,  he  said,  and  they 
effect  economies  wherever  installed. 
The  Illinois  Maintenance  Company  is 
putting  in  steam  meters  as  rapidly  as 
possible  and  the  New  York  Steam 
Company  is  saving  25%  with  steam 
meters  over  the  previous  cost.    ' 

A  measure  of  economy  that  can  be 

widely  applied  is  the  elimination  of  ice 

.  from .  drinking   water.     Laundry   dry- 
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ing  can  be  rq)Iaced  by  roof  drying. 
We  can  reduce  indoor  temperatures 
to  68^  F.  We  can  watch  the  fire 
more  closely  and  obviate  the  need  of 
opening  the  windows  to  cool  the 
house.  He  also  recommended  the  re- 
circulation of  air  at  night  in  warm- 
air  furnace  heated  houses. 

Discussing  the  recommendations, 
Professor  Breckenridge  said  that  if  we 
would  consider  coal  as  free  and  air  as 
the  expensive  item  we  would  soon 
come  to  learn  the  vital  importance  of 
controlling  the  air  going  through  the 
fire. 

It  was  suggested  that  we  develop 
water  rates  for  steam  heated  build- 
ings by  which  it  could  be  determined 
how  much  coal  certain  types  of  build- 
ings could  get  along  with. 

Charles  R.  Bishop,  of  the  Ameri- 
can District  Steam  Company,  gave 
some  figures  regarding  the  closing 
down  of  his  company's  plant  during 
the  recent  five-day  shut-down  period. 
He  stated  that  it  was  necessary  to 
maintain  the  temperature  to  40°  F. 
and,  without  operating  the  machinery 
the  cost  was  only  a  trifle  less  than  at 
full  operation  and  maintaining  70°  F. 
An  interesting  point  mentioned  by 
Professor  Breckenridge  was  that  in 
the  ordinary  power  plant  85%  of  the 
cost  is  in  the  coal.  In  the  case  of  the 
manufacturer  of  some  other  product, 
such  as  locks,  keys,  etc.,  the  cost  for 
fuel  averages  only  about  1%.  In 
railroad  work,  fuel  amounts  to  5%  or 
8%  of  the  total  operating  cost. 

The  discussion  then  turned  on  the 
matter  of  maintaining  the  desired 
amount  of  moisture  in  houses  and  W. 
J.  Bahnson  of  the  Normal-air  Com- 
pany, described  an  arrangement  he 
had  installed  in  his  own  residence 
whereby  he  is  able  to  maintain  be- 
tween 45%  and  50%  relative  humid- 
ity in  zero  weather.  He  uses  from 
1.3  to  1.6  gal.  of  water  per  hour,  the 
house  being  50x36  ft.  The  arrange- 
ment he  uses  includes  a  water  spray 
and  an   electric    fan,   together   with    a 


duct  leading  from  the  top  of  the  fur- 
nace to  the  spray  and  then  back  to 
the  furnace  again,  re-entering  the  cas- 
hing near  the  bottom.  Besides  adding 
humidity  tfhis  arrangepient  also  ac- 
celerates the  circulation  of  the  air 
through  the  furnace. 

LIMITING  THE  FUEL  SUPPLY  TO  INDrVID- 
UALS 

President  Lyle  brought  up  a  point 
that  had  been  suggested  by  the  Bu- 
reau of  Mines  of  limiting  the  supply 
to  individual  residences.  Following 
out  this  idea,  Frank  T.  Chapman 
stated  that  a  reasonable  proposal  in 
this  connection  would  be: 

One-fourth-ton  per  room  per  month, 
for  the  months  of  December,  January 
and  February. 

One-fifth-ton  per  room  per  month, 
for  the  months  of  October,  November 
and  March.  Baths  and  service  rooms 
to  be  counted  as  half-rooms  and  the 
hall  to  be  considered  as  one  room. 
An  allowance,  also,  would  have  to  be 
made  for  warm  and  cold  localities.  It 
was  voted  to  bring  this  subject  to  the 
attention  to  the  United  State  Fuel  Ad- 
ministration through  the  society's 
fuel  committee  so  that  there  would 
be  something  to  go  on  in  case  the 
necessity  for  such  drastic  action 
should  arise.  In  applying  the  formula 
to  their  own  homes  several  of  those 
present  found  from  their  computa- 
tions that  the  rule  gave  an  average  of 
90%  of  their  present  coal  consump- 
tion for  the  heating  season. 

A  paper  on  the  specific  subject  of 
"Economy  in  Fuel,"  was  presented  by 
Perry  West. 

Economy  in  Fuel. 

Mr.  West's  paper,  first  presented  to 
the  New  York  Chapter,  at  its  Novem- 
ber meeting,  was  published  in  abstract 
in  The  Heating  and  Ventilating 
Magazine  for  December,  1917.  So 
many    practical    suggestions,    however. 
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are  contained  in  the  paper  that  it  is 
presented  herewith  in  full: 

There  are  two  general  ways  in  which 
the  conservation  of  fuel  may  be  ac- 
complished. One  is  by  eliminating  all 
unnecessary  and  superfluous  demands, 
and  the  other  is  by  practicing  economy 
in  the  use  of  the  fuel  for  such  demands 
are  absolutely  necessary. 

In  the  matter  of  the  heating  and 
ventilation  of  buildings  the  principal 
items  of  unnecessary  and  superfluous 
demands  are: 

First:  the  elimination  of  mechanical 
ventilation  during  the  early  fall  and 
late  spring  months  when  window  venti- 
lation will  naturally  be  used  anyway 
and  may  be  used  with  almost  as  good 
success  as  mechanical  ventilation; 

Second:  The  cutting  off  of  heat  in 
corridors,  stairways,  courts  and  all 
such  places  during  much  of  the  heating 
season  and  except  in  coldest  weather, 
thereby  not  only  saving  a  great  deal 
of  coal,  but  leaving  these  spaces  in  a 
much  more  healthful  *  and  exhilarating 
condition ; 

Third :  By  consolidating  the  activities 
in  a  building  so  as  to  keep  the  heat 
shut  off  of  all  sections  of  same,  except 
when  actually  required  for  use; 

Fourth :  By  eliminating  such  activities 
as  require  more  heat  than  they  are 
worth ; 

Fifth:  By  the  adjustment  of  the 
human  element,  so  as  to  have  the 
coldest  natured  occupants  of  a  build- 
ing in  the  warmest  sections,  so  as  to 
prevent  the  overheating  of  the  whole 
to  satisfy  a  few. 

In  our  school  system  of  about  seventy 
schools  (Newark,  N.  J.),  the  above 
measures  are  estimated  to  effect  the 
following  savings: 

Omission  of  ventilation  during 
October,  November,  April 
and    May $10,000.00 

The  cutting  off  of  unneces- 
sary  heat 2,500.00 


Consolidation  of  activities, 
such  as  evening  classes  and 
odd  classes 


500.00 


Making    a    total    saving    for 
these   three   items   of ....  .$13,000.00 

In  the  matter  of  using  fuel  most 
economically  for  those  requirements 
which  are  an  actual  necessity,  there 
are  two  general  ways  in  which  this 
may  be  gone  about.  One  is  to  im- 
prove the  economy  of  operation  of 
your  existing  apparatus,  and  the  other 
is  to  improve  the  apparatus  itself,  so 
as  to  make  it  more  efHcient. 

The  economy  of  operation  of  most 
any  existing  plant  can  be  improved 
by  always  keeping  the  units  in  use 
properly  proportioned  to  the  load,  keep- 
ing the  fires  clean  and  properly  pro- 
portioned in  thickness  to  the  draft, 
keeping  loads  as  near  constant  as 
possible  and  the  operating  conditions 
in  keeping  with  the  load.  ' 

In  order  to  intelligently  proportion 
the  units  of  any  plant  to  the  load,  it 
is  necessary  to  have  complete  data  on 
all  consuming  apparatus  and  to  make 
up  an  estimate  sheet  showing  their 
requirements  for  each  month  in  the 
year.  With  such  information  and  a 
system  of  daily  reports  it  will  appear 
at  a  glance  as  to  whether  or  not  the 
proper  number  of  boilers,  engines,  etc,, 
are  being  used.  We  are  using  a  draft 
gauge  and  a  flue-gas  testing  set  for 
determining  the  proper  thickness  of 
fires  and  as  to  how  often  fires  must 
be  cleaned  and  shaken  to  produce  be.<^ 
results. 

We  are  using  hand  damper  operation 
on  all  boilers  in  addition  to  automatic 
damper  regulation  in  each  plant  for 
keeping  the  load  and  operation  con- 
stant, as  this  eliminates  the  wide  fluc- 
tuations in  draft  generally  prevalent 
when  the  automatic  damper  moves  fiom 
dead  shut  to  full  open. 

The  system  adopted  for  the  majority 
of  our  pknts  is  as  follows: 

Fires  are  banked  in  one  comer  of 
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the  furnace  near  the  bridge  wall  and 
cleaned  in  the  morning  before  starting 
by  pulling  all  of  the  dead  ash  and 
clinkers  out  on  the  floor. 

The  live  coals  are  then  spread  over 
a  clean  grate  and  very  lightly,  but 
evenly,  covered  with  fresh  coal.  As 
soon  as  this  has  burned  through,  a 
heavy  layer  of  fresh  coal  is  spread 
on  and  this  process  continued  until 
the  fire  is  built  up,  as  rapidly  as  pos- 
sible, to  the  most  economical  thickness. 

After  this  the  fire  is  carried  as  near 
this  thickness  as  possible  and  shaken 
often  enough  to  keep  the  ash  pit 
bright. 

Fires  are  cleaned  at  noon,  and  again 
at  the  end  of  day  school  in  every 
school  plant. 

From  results  already  attained  we 
estimate  a  saving  of  $7,500  from  this 
regulation  of  the  firing.  This  added 
to  the  above  figures  gives  a  total  esti- 
mated saving  of  ^,500,  which  is 
about  25%  of  the  total  cost  of  fuel, 
and  will  give  some  idea  of  what  may 
be  expected  in  such  an  undertaking. 
This  work  is  being  handled  at  a  cost 
of  less  than  $2,000  per  year. 

In  the  matter  of  improving  appara- 
tus so  as  to  make  it  more  economical, 
we  have  gone  into  the  question  of 
forced  draft  for  burning  cheaper  grades 
of  coal,  temperature  control  for  pre- 
venting the  waste  of  heat,  smokeless 
furnaces  for  burning  soft  coal,  oil 
burning,  gas  firing,  and  the  general 
repairing  of  apparatus,  such  as  leaky 
engines,  valves,  etc.  Under  present 
conditions  it  is  found  that,  either  due 
to  the  cost  of  apparatus  or  the  fuel, 
none  of  the  above  will  show  anything 
like  the  results  that  may  be  expected 
from  the  same  money  and  energy  ex- 
pended in  bettering  the  operation  of 
existing  apparatus. 

There  is  one  way  of  improving  the 
economy  of  a  ventilating  plant  and  at 
the  same  time  obtaining  a  much  more 
healthful  and  satisfactory  condition  and 
that  is  by  graduating  ^e  temperature 
of  the  air  delivered  to  the  rooms  ac- 


cording to  outside  weather  conditions. 
There  is  no  question  in  my  mind  but 
what  the  average  inhabitant  of  a  venti- 
lated room  is  incapable  of  differentiat- 
ing between  foul  air  and  overheated 
air.  Also  there  is  no  question  but 
what  the  relief  usually  gotten  by  open- 
ing windows  or  doors  is  due  to  the 
cooling  effect  of  the  air  so  admitted. 
There  is  no  reason,  therefore,  why  we 
should  waste  the  coal  to  heat  air  up 
to  a  temperature  that  causes  a  room 
to  appear  foul  and  then  to  have  the 
windows  opened  and  cause  a  further 
waste  of  heat  to  the  outside. 

In  order  to  remedy  this  defect  we 
have  adopted  a  scale  of  temperatures 
as  follows: 


Outside  Temp., 

Temp. 

of  entering 

deg.F. 

ail 

•.deg.F. 

0 

70 

30 

66 

40 

64 

50 

62 

60 

60 

There  is  another  problem  upon  which 
we  are  working,  and  that  is  the  general 
overheating  of  buildings.  This  consists, 
first,  of  actually  keeping  the  room  too 
warm;  second,  of  opening  windows  in- 
stead of  cutting  off  radiation,  and 
third,  of  expecting  rooms  to  be  right 
up  to  temperature  at  opening  time  in 
the  morning. 

The  first  of  these  is  not  only  waste- 
ful of  heat,  but  is  very  detrimental 
to  health  and  vitality.  It  is  one  of 
the  ways  in  which  we,  as  a  race,  are 
drifting  away  from  any  of  the  more 
rugged  and  invigorating  environments 
into  the  soft  warm  spots  that  tend  to 
produce  a  soft  devitalized  race.  Now 
is  a  •  good  time  to  realize  the  import- 
ance of  correcting  this  tendency  and 
to  start  a  strong  drift  in  the  right 
direction  of  lower  and  more  vitalizing 
living  and  working  temperatures. 

The  second  and  third  are  wasteful 
and  out  of  all  proportion  as  to  cost 
for  results  obtained.     This  is  a  long- 
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drawn-out  task  of  education,  but  should 
be  dwelt  upon  by  engineers  until  it 
is  accomplished. 


This  was  followed  by  a  paper  on 
"Fuel  Conservation,"  by  William  M. 
Mackay. 

Wednesday  Evening  Session,  January  23. 

Most  of  the  session  Wednesday  eve- 


ning was  given  over  to  the  code  as 
proposed  for  testing  low-pressure 
heating  boilers.  The  code  was  ac- 
cepted by  formal  vote  and  thus  be- 
comes the  approved  practice  as  far 
as  the  society  is  concerned.  The  re- 
port in  full,  which  now  becomes  the 
A.  S.  H.  &  V.  E.  Code  for  Testing 
House-Heating  Boilers  is  given  here- 
with in  full: 


Code  for  Testing  Low-Pressure  Heating  Boilers 


RUIZES      FOR     CONDUCTING      SVAFORATIVS      T&ST8. 

1.  Inasmuch  as  the  object  of  the  test  is  to 
ascertain  the  amount  of  water  evaporated 
per  pound  of  coal  fired,  all  measurements 
and  readings  ishould  be  taken  in  such  a  way 
as  to  give  this  result. 

2.  The  boiler  should  be  set  up  and  con- 
nected to  a  suitable  chimney  flue. 

3.  The  boiler  should  be  thoroughly  boiled 
out  with  a  solution  of  sal  soda,  potassium 
hydrate,  or  sodium  hydrate  and  then  thor- 
oughly rinsed  with  clean  water  to  remove 
any   foreign   matter. 

4.  The  piping  should  be  connected  in  such 
a  way  that  the  steam  may  be  carried  to  a 
point  away  from  the  boiler  and  piping  ar- 
ranged so  that  its  condensation  may  not 
flow  back  to  the  boiler  itself. 

5.  The  separator  should  be  attached  to  the 
flow  pipe  and  from  the  bottom  of  the 
separator  a  pipe  should  be  connected  in  such 
a  way  as  to  form  a  water  seal  and  with  an 
open  end  so  that  surplus  water  may  be 
conducted  into  a  pail  or  barrel  for  weigh- 
ing at  completion  of  test. 

6.  The  piping  should  connect  the  calibrated 
water  feeding  tanks  into  the  return  of  the 
boiler,  with  all  necessary  valves  and  con- 
nections, thermometer  cups,  etc.  The  water 
should  be  fed  to  the  boiler  continuously 
from  calibrated  tanks,  thus  showing  every 
pound  of   water  that  enters  the  boiler. 

7.  Special  care  should  be  used  in  all  read- 
ings. 

8.  Where  weighing  tanks  are  used  or 
water  is'  fed  by  gravity  extra  precautions 
should  be  taken  to  avoid  error  in  readings. 

9.  Three  draft  gages  suggested  as  part  of 
the  equipment,  should  be  used  to  determine 
the  pressure  loss  in  the  ash  pit,  pressure 
loss  through  the  fuel,  and  pressure  loss 
through  the  flues  of  the  boiler. 

10.  The  steam  pipe  from  the  boiler  should 
be    left    open    to    the    atmosphere    so    that 


the  test  can  be  carried  on  at  atmospheric 
pressure,  as  we  believe  that  running  a  boiler 
under  pressure  gives  no  more  accurate  re- 
sults as  regards  capacity  and  efficiency  than 
may  be  obtained  by  evaporating  the  water 
at  atmospheric  pressure. 

11.  Starting.  It  is  recommended  that  a 
preliminary  fire  be  made  and  the  boiler  run 
until  such  time  as  water  in  the  boiler  steams, 
when  the  preliminary  Are  will  be  dumped, 
the  ashpit  thoroughly  cleaned,  and  air  dried 
wood  placed  on  the  grate  and  kindled. 
The  test  shall  be  considered  as  starting  at 
the  time  of  flring  the  charge  of  wood  On 
this  charge  of  wood  shall  be  placed  the 
coal.  The  wood  shall  be  considered  as  hav- 
ing a  heating  value  equal  to  40%  of  that 
of  an  equal  weight  of  coal. 

The  weight  and  temperature  of  the  water 
in  the  boiler  at  the  start  should  be  recorded. 

Against  the  boiler  should  be  charged  all 
of  the  coal  and  wood  used  during  the  test, 
and  at  the  end  of  the  test  the  boiler  is  to 
be  given  credit  for  the  unbumed  fuel,  and 
the  quantity  of  water  fed  to  the  boiler  dur- 
ing the  test,  less  any  water  thrown  out  in 
excess  of  a  quantity  represented  by  the  con- 
densation  of   the  pipe   and   separator. 

12.  Readings  should  be  taken  at  periods  not 
over  those  indicated  in  the  log. 

13.  Gas  analysis  should  be  made  at  least 
every  hour  to  get   fair  average  results. 

14.  Stopping.  When  the  time  set  for  the 
end  of  the  test  arrives,  the  Are  should  be 
dumped  or  combustion  stopped  by  some  other 
method,  such  as  spraying  the  fire  with 
water.  The  contents  of  the  fire  pot  when 
dumped  should  be  placed  in  tightly  covered 
cans  where  they  may  be  left  to  cool. 

After  cooling,  the  unburned  coal  and  ash 
should  be  separated,  the  unbumed  coal 
weighed  and  deducted  from  the  total  quan- 
tity of  fuel  fed  to  the  boiler.  A  proximate 
anal3^is  of  the  coal  should  be  made  in  order 
to    determine    its    various    constituents. 
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RATING. 

On  the  question  of  commercial  rating  or 
capacity,  we  have  no  suggestion  to  offer 
except  that  as  a  basis  of  comparison,  the 
item  11  in  report  form  appended  (Fuel 
Available)  should  be  calculated  from  area 
of  fire  box  and  depth  to  center  of  fire 
door  not  exceeding  20  in./ less  20%  for  re- 
serve, and  item  12  (Time  Fuel  Available 
Will  Last)  figured  on  the  basis  of  eight 
hours. 

A  formula  for  calculating  rating  is  given 
by  the  1913  Committee  in  their  report  and 
is  endorsed  by  us  in  modified  form  as 
follows : 


CXB 


=  boiler  capacity  per  hour  in  B.T.U. 


Where  C  =  pounds  of  fuel  available  for  one 
firing  period; 
T  =  time  fuel  available  will  last; 
£  =  the  total  B.T.U.  considered  avail- 
able   per    pound    of    fuel    at 
boiler  outlet,  not  exceeding  re- 
sults shown  by  tests. 
If   rating  is  desired  in   equivalent  square 
feet     direct     radiation,     divide    capacity^  in 
B.T.U.   by  250  for   steam  and   150  for  hot 
water. 


■irOBT      FOKM      POK     TSST     OP     LOW-PKE88UKS     HSATING 
BOIX.IX. 


.Size. 


1. — Name    and  catalojn>e   ratin. 

2. — Grate  surface;   width.... »  length....,  area. 

3. — Date   of   test No.    of   test 

4. — Normal  operating  firing  periods 

5. — Duration    of    test 

6. — Times    fired 

7. — irongest   interval   between   firing. 

8. — Fuel,     name 

9. — Fuel,    calorific   value 

10. — Fuel    capacity    pounds 

11. — Fuel  available  (less  re-kindling  reserve) 

12. — Fuel  available.     Time  will  last,  hours 

13. — Fuel  weight  as  fired,  lbs 

14. — Fuel  moisture,  per  cent 

15. — Fuel  weight  fired,  less  moisture,  lbs 

16. — Fuel  weight  unburned  (including. .  lb.  recovered 

from    ash    pit) . . .  .lbs 

17. — Fuel   burned   in   test,   lbs 

18. — Fuel   burned   per   hour,   lbs 

19. — Fuel  burned  per  sq.  ft.  grate  per  hour,  lbs 

20.— Ashes,    lbs 

21.— Oinker,  lbs 

22. — Combustible,    lbs 

23. — Temperature,  steam  or  flow,  deg.  F 

24. — Temperature,  feed  water  or  return,  deg.  F 

25. — Temperature,   gases  leaving  boiler 

26. — ^Temperature    boiler    room 

27. — Temperature    outside    air 

28. — Draft  intensity  in  smoke  pipe 

29. — Draft  intensity  over  fire 

30. — Draft  intensity  in  ash  pit 

31. — Friction  loss  through  flue 

32. — Friction   loss   through   fuel 

33. — Friction   loss  through   inlet 

34. — Steam  pressure  in  boiler  by  gage 

35. — Steam  pressure  in  receiver  by  gage 

36. — Percentage  of   moisture  in  steam 

37. — Percentage  of  CO.  in  escaping  gases. .  .per  cent 
38.— Wei^^t  of  water  fed  to  boiler 

39. — Weight     of     water     evaporated,     corrected     for 
moisture   in   steam 

40. — Equivalent  evaporation  from  and  at  212*' 


41. — Evaporation  per  hour  of  test 

42. — E^Aporation  per  lb.  of  coal  as  burned. . . 

43. — Evaporation  per  lb.   of  combustible 

44.— Capacitv.  total   available   B.T.U 

45.— Capacity  per  hour  B.T.U 

46. — (Opacity  total  available  sq.   ft.   radiation. 

47. — Capacity  per  hour,  sq.   ft.  radiation 

48. — Efficiency   of  boiler 

49. — Efficiency  of  boiler  and  grate 

50. — Losses,  grate 

51 . — Losses,  stack  gas 

52. — Losses,  incomplete  combustion 

53. — Losses,   unaccounted   for 

54. — Smoke  pipe,   size ,   Length 

55. — Chimney,    size Height 

56. — Draft Inches 


APPENDIX 
APPARATUS   AND   INSTRUMENTS 

The  apparatus  and  instruments   used  in 

testing  should  include  the  following: 

Feed-water  tanks  calibrated  or  to  be  used 
in  connection  with  weighing  scales;  air- 
pumps,  if  water  is  to  be  fed  by  com- 
pressed air;  weighing  scales  for  weigh- 
ing fuel,  ashes,  etc. 

Differential  U-tube  (with  inclined  leg) 
draft  gages,  at  least  three  in  number, 
for  measuring  draft  tension;  first,  loss 
in  draft  through  the  fuel  bed;  second, 
loss  in  draft  through  flues. 

Accurately  calibrated  instruments  for 
measuring  temperature  of  gases,  water, 
and  steam. 

Steam  separator  for  attachment  to  steam 
pipe,  separator  to  be  thoroughly  cov- 
ered with  non-conducting  material. 

Blanket  covering  consisting  of  one-ply  2-lb. 
asbestos  paper  and  1-in.  hair-felt  which 
would  make  a  desirable  covering  for  the 
boiler. 

Gas  analysis  apparatus  for  determining 
composition  of  the  flue  gases  (Orsat). 

Log  sheets  on  which  to  keep  accurate 
record  of  various  readings. 


The  principal  point  of  discussion 
before  the  acceptance  of  the  report 
was  over  the  method  of  starting  and 
stopping  the  tests.  Professor  Breck- 
enridge  emphasized  the  difficulty  of 
duplicating  results  with  the  standing 
start.  He  also  found  objections  to 
the  separation  and  weighing  of  thi 
coal  and  ashes  at  the  conclusion  of 
the  tests. 

He  also  thought  that  better  results 
would  be  secured  without  exhausting 
the  steam  to  the  atmosphere.  Arthur 
K.  Ohmes  said  that  the  code  did  not 
indicate    capacities    at    different    per- 
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centages  of  full  load  and  that  there 
should  be  some  way  of  determining 
this. 

P.  H.  Seward  said  that  no  eflfort 
was  being  made  by  the  committee  to 
rate  boilers  but  only  to  determine 
their  capacity.  He  said  that  the  mat- 
ter of  a  running  or  standing  start  was 
one  on  which  all  could  not  agree,  even 
in  the  committee.  He  said  he  could 
see  no  objections  to  exhausting  the 
steam  to  the  atmosphere  as  provisions 
were  made  for  catching  the  entrained 
moisture  and  it  is  an  easy  method  of 
handling  that  part  of  the  test,  espe- 
cially as  the  idea  was  to  test  only  at 
full  capacity. 

In  accepting  the  report  it  was 
voted  to  continue  the  committee  to 
take  care  of  any  necessary  revisions 
that  might  be  found  necessary  after 
the  code  had  been  given  a  trial.  In 
the  meantime  it  will  be  used  by  so- 
ciety members  as  a  standard  method 
of  testing  the  house-heating  type  of 
boilers. 

A  paper  by  Professor  John  R. 
Allen  on  "What  We  Do  and  Don't 
Know  About  Heating,"  was  then  pre- 
sented, being  read,  in  Professor 
Allen's  absence,  by  H.  M.  Hart.  A 
general  discussion  of  the  subject  fol- 
lowed. It  was  voted  to  refer  the 
paper  to  the  research  committee  for 
its    information    and    guidance. 

Thursday  Morning  Session,  January  24. 

Thursday  morning  was  devoted 
to  warm-air  furnaces. 

A  paper  hy  D.  Rait  Richardson  was 
presented  on  "The  Engineer  Has  Op- 
portunity in  Furnace  Heating." 

"The  Engineering  of  Warm-Air 
Furnace  Heating,"  was  then  pre- 
sented by  M.  William  Ehrlich.  Mr. 
Ehrlich  laid  particular  stress  on  the 
vicious  practice  of  connecting  warm- 
air  ducts  into  rectangular  wall  flues 
of  smaller  area  than  the  ducts,  as  well 
as  on  the  need  of  improving  the  de- 
sign  of   these   connections.     He    sug- 


gested that  wall  flues  should  always 
be  made  so  that  the  width  is  not  more 
than  twice  the  depth. 

It  was  brought,  out  in  the  discus- 
sion that  much  more  attention  is  be- 
ing paid  to  furnace  design  by  the 
manufacturers  than  formerly,  but  that 
there  has  been  but  little  improvement 
in  methods  of  installation. 

On  motion  of  Mr.  Lyle  it  was  voted 
to  appoint  a  committee  to  formulate  a 
code  for  testing  warm-air  furnaces 
and  another  code  for  their  installation. 
This  committee,  it  is  thought,  can 
work  with  the  association  of  warm-air 
furnace  manufacturers. 

One  speaker  stated  that  heating 
engineers  have  not  been  g^iving  proper 
recognition  to  the  advances  being 
made  in  furnace  heating  and  might 
well  be  termed  steam  and  hot  water 
heating  engineers.  The  appointment 
of  a  furnace  code  committee  was 
gijen  as  an  answer  to  this  challenge. 

A  paper  by  G.  S.  Barrows  was  pre- 
sented on  "Answering  Fuel  Needs 
with  a  New  Gas  Heating  System." 

Answering  Fuel  Needs  with  a  New  Heat- 
ing Ssrstem. 

This  paper  was  devoted  mainly  to  a 
description  of  the  Rector  system  of  gas 
heating,  with  some  interesting  comments 
on  the  development  of  gas  heating  and 
of  the  way  the  Rector  system  came  to 
be  put  on  the  market.  Nun.::rous  illus- 
trations served  to  bring  out  the  various 
points  of  this  system. 

Mr.  Barrows  stated  that  when  first 
distributed,  natural  gas  was  so  plentiful 
and  cheap  that  it  was  burned  as  a  substi- 
tute for  coal  in  any  make-shift  burner 
in  the  heaters  already  in  use.-  Natural 
gas  was  often  piped  through  lines  many 
miles  long  and  under  high  pressures  so 
that  breaks  in  the  lines  occurred.  As 
nearby  gas  fields  became  exhausted  and 
the  price  of  gas  was  raised,  appliances 
designed  for  gas  fuel  became  more 
common.  Unfortunately,  however,  be- 
fore their  development  had  passed  much 
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beyond  the  experimental  stage,  the 
failures  of  adequate  supply  became  so 
frequent  that  natural  gas  companies 
themselves  recommended  to  their  con- 
sumers that  they  install  only  heating 
appliances  in  which  solid  fuel  could 
be  used  when  necessary. 

Another  point  made  by  Mr.  Barrows 
was  that  all  season  or  general  house 
heating  does  not  give  an  ideal  load 
factor  as  it  makes  a  heavy  demand  on 
both  production  and  distribution  and 
produces  revenue  only  during  a  part  of 
the  year.  These  reasons,  he  said,  are 
sufficient  to  explain  the  tardy  accept- 
ance of  gas  for  general  heating  of 
buildings.  He  added  that  this  form  of 
heating  is  now  being  extended  at  a 
gradually  increasing  rate.  In  describ- 
ing Mr.  Rector's  inception  of  his  gas- 
heating  system,  Mr.  Barrows  said: 

About  1909,  Alcorn  Rector,  while 
experimenting  with  incandescent  mantle 
gas  lamps,  particularly ,  with  the  view 
of  increasing  the  quantity  or  intensity 
of  the  light  as  well  as  the  efficiency  of 
the  lamp,  adopted  the  exhaust  instead 
of  the  pressure  method  for  augmenting 
the  proportion  of  primary  air  in  his 
atmospheric  burners.  Keen  and  observ- 
ant, he  immediately  saw  that  the  heat 
of  the  products  of  combustion  in  the 
exhaust  pipe  might  be  utilized  in  a 
radiator  for  room  or  space  heating. 
Tests  soon  showed  him  that  with  prop- 
erly-designed radiation,  the  system 
would  show  an  efficiency  unknown  till 
then  and  that  beyond  this  gain,  some 
most  desirable  features  of  ventilation, 
valve  operation  and  temperature  control 
would  be  possible. 

For  several  years  Mr.  Rector  strug- 
gled with  those  obstacles  usually  met 
with  by  the  inventor  of  moderate  means, 
constantly  improving  his  system  by  the 
slow  and  unsatisfactory  means  of  fault 
elimination  in  commercial  installations, 
until  about  two  years  ago  he  formed  a 
connection  with  a  well-known  company 
with  manufacturing  ^and  commercial 
facilities  to  properly  build,  sell  and  in- 
stall   the   system.     The    faults   of    the 


heating  units  and  their  parts  have  been 
overcome  and  improvements  made  in 
them,  units  of  several  sizes  have  been 
designed,  and  specifications  drawn  up 
for  the  installation  of  the  radiation 
piping,  exhaust  fan,  etc.,  for  a  system 
of  heating  primarily  adapted  for  the 
heating  of  a  building  or  one  large  sec- 
tion of  a  building,  although  it  is  per- 
fectly practical  to  install  a  single 
radiator. 


Several  speakers  brought  up  the 
point  that  the  temperature  of  the  ex- 
haust in  this  system  would  not  nec- 
essarily indicate  the  efficiency  unless 
an  analysis  was  made  of  the  products 
of  combustion  of  the  gas.  The  dan- 
ger of  flash-backs  was  also  discussed, 
although  the  fact  that  there  is  always 
a  partial  vacuum  in  the  system  would 
tend  to  prevent  this  and  also  would 
help  to  prevent  gas  from  leaking  into 
the  room.  The  author  was  requested 
to  furnish  further  data  regarding 
quantities   and   costs. 

James  H.  Davis  said  the  Rector 
system  of  gas  heating  was  being  suc- 
cessfully used  in  Portland,  Oregon, 
in  connection  with  Vento  heaters. 

Owing  to  the  lateness  of  the  hour 
the  paper  on  "Dust"  by  E.  R. 
Knowles  was  presented  by  title. 

Dust:    Its    Universality,    Elimination    and 
Conservation. 

This  paper  proved  to  be  one  of  the 
most  exhaustive  and  carefully  prepared 
that  has  been  presented  to  the  society  in 
some  time.  The  author  began  by  divid- 
ing dust  into  molecular  dust,  water  dust, 
"Scriptural"  dust,  just  "dust,"  smoke 
dust  and  mechanical  dust.  Dusts,  he 
said,  may  be  injurious  or  inert,  valuable 
or  valueless,  according  to  their  place- 
ment or  source.  Dusts  may  be  injurious 
by  their  irritant  action^  toxic  action, 
mechanical  action,  or  a  combination  of 
these  dust   forms.     Mr.   Knowles  then 
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classified  dusts  under  five  general  head- 
ings, based  mostly  on  their  reclamation 
value,  while  another  classification  was 
given  of  various  dusts  found  in  the  air, 
in  gases  and  fumes  from  various  manu- 
factories and  as  results  of  various  manu- 
facturing processes,  which  it  is  desirable 
to  remove  and  collect 

The  remainder  of  the  paper  was  taken 
up  with  descriptions  of  various  types 
of  apparatus  for  dust  separation,  includ- 
ing some  thirty  different  makes,  all  of 
which  were  illustrated  and  their  import- 
ant features  described. 

Thursday  Afternoon   Session,  January  24. 

The  final  session  was  opened  with 
a  paper  by  F.  N.  Speller  and  R.  G. 
Knowland  on  "The  Preservation  of 
Hot  Water  Supply  Pipe." 

The    Preservation    of    Hot- Water    Supply 
Pipes. 

The  first  portion  of  this  paper  deals 
with  the  principles  involved  in  the 
corrosion  of  iron  and  steel  in  which  it 
is  pointed  out  that  corrosion  is  purely 
an  electrochemical  phenomenon  due  to 
the  fundamental  nature  of  water  itself, 
but  aided  by  even  a  very  minute  acidity ; 
that  corrosion  is  promoted  and  made 
progressive  and  continuous  by  the 
action  of  dissolved  oxygen  in  water,  the 
gas  acting  as  a  depolizer  and  thereby 
carrying  on  the  activity  of  the  corro- 
sion process;  and  that  in  domestic 
water,  dissolved  oxygen  is  the  only 
depolizer  or  activator  present,  hence 
the  term  deactiavor  may  be  applied  to 
describe  the  apparatus  used  to  remove 
dissolved  oxygen  from  water. 

The  second  portion  of  the  paper  is 
devoted  to  practical  considerations  of 
the  subject,  with  special  reference  to 
the  hot  water  piping  in  at  Hemenway 
Terrace,  Boston,  where  an  installation 
was  made  for  fixing  the  oxygen,  similar 
to  that  described  last  year  by  Mr. 
Speller,  at  the  Irene  Kauffman  Settle- 
ment in   Pittsburgh.     This  process,   it 


will  be  remembered,  showed  that  by 
keeping  hot  water  under  pressure  in 
contact  with  a  large  surface  of  iron  for 
a  sufiident  length  of  time,  it  is  possible 
to  remove  and  "fix"  the  oxygen,  ren- 
dering the  water  practically  inactive  or 
non-corrosive.  The  Hemenway  Terrace 
installation  was  described  in  detail,  the 
authors  concluding  that  the  effectiveness 
of  this  method  of  oxygen  removal  is 
obviously  not  limited  to  installations  if 
steel  or  wrought-iron  pipe,  but  that 
the  life  of  brass  or  bronze  pipe  may 
also  be  lengthened  in  this  manner.  It 
was  stated  that  the  protection  of  a 
hot-water  supply  system  by  deactiva- 
tion of  the  water  should  be  undertaken 
as  a  matter  of  common  precaution. 


This  was  followed  by  a  paper  on 
"The  Relation  of  Hot  Water  Service 
Heating  to  Various  Types  of  Build- 
ings." 

Relation  of  Hot- Water  Service  Heating  to 
Various  Types  of  Buildings. 

This  paper  is  devoted  to  data  by 
which  heating  engineers  may  make  their 
own  estimates  for  proportioning  a  hot- 
water  supply,  including  the  maximum 
number  of  gallons  required  per  hour 
and  the  temperature  rise  expected. 
Figures  .are  given  covering  the  re- 
quired number  of  hot-water  fixtures  for 
lavatories,  baths,  showers  and  slop 
sinks.  These  figures  are  then  applied 
to  hospitals,  office  building^,  shops 
and  schools.  Separate  data  are  given 
for  apartment  houses.  The  proportion 
of  storage  to  heating  capacity  is  then 
taken  up,  the  general  rule  being  given 
that  "the  heating  capacity  should  equal 
the  constant  load  and  the  storage 
capacity  should  be  sufficient  to  carry 
over  the  peak,  plus  25  9&  to  be  retained 
in  the  tank."  Typical  calculaions  for 
a  hot-water  tank  are  presented,  illus- 
trated by  a  graphic  representation  of 
the  calculations.    The  remainder  of  the 
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paper  is  taken  up  with  data  for  the 
heating  of  the  tanks,  using  steam,  gas 
and  coal,  respectively,  as  the  heating 
medium. 


One  speaker  brought  up  the  advis- 
ability of  carrying  higher  tempera- 
tures in  domestic  supply  water  as  it 
will  reduce  waste.  Users,  he  said, 
will  not  allow  very  hot  water  to  run 
to  waste  to  the  extent  they  will  waste 
warm  water.  Mr.  Alt  said  that  this 
would  have  a  bad  effect  on  fixtures  that 
would  more  than  make  up  for  any  eco- 
nomies obtained  in  operation. 

A  paper  was  presented  on  "Calcu- 
lations and  Analysis  of  a  Compound 
Gravity  Low-Pressure  Hot  Water 
System,"  by  A.  J.  Wells  of  London. 

Calculations  and  Analysis  of  a  Compound 

Gravity   Low-Pressure   Hot-Water 

System. 

By  a  "compound"  heating  system,  Mr. 
Wells  means  a  combination  of  a  one- 
pipe  and  two-pipe  system.  The  one- 
pipe  radiators  are  used  to  increase  the 
circulating  pressure  and  thus  diminish 
the  pipe  sizes,  while  the  two-pipe  radi- 
ators are  designed  to  prevent  any  ex- 
cessive temperature  drop  in  the  main 
pipes.  The  author  proceeds  to  present 
the  calculations  to  determine  the  circu- 
lating pressure  produced  by  the  one- 
pipe  and  two-pipe  systems,  adding  that 
"the  calculations  of  the  compound  sys- 
tem are  produced  from  these  two  sys- 
tems." These  are  gone  into  at  great 
length,  the  author  concluding  with  the 
statement  that  "the  data  required  for 
calculating  the  most  complicated  sys- 
tem that  could  possibly  be  designed  are 
contained  in  this  paper." 


This  paper  was  highly  praised  by 
Arthur  K.  Ohmes  who  called  partic- 
ular attention  to  the  resistance  chart 


based  on  Reitschel's  experiments. 
This  table,  he  said,  had  been  used  in 
his  office  successfully  for  many  years. 

The  last  paper  presented  was  on 
"Measurements  of  Low  -  Pressure 
Steam  Used  for  Heating  the  Buildings 
of  the  University  of  Michigan,"  by 
J.  E.  Emswiler. 

For  the  committee  on  schoolhouse 
standards,  Frank  Irving  Cooper  made 
a  report  at  this  time  showing  the 
progress  made  in  this  direction.  He 
exhibited  charts  indicating  that  the 
amount  of  space  given  to  heating 
apparatus  varies  up  to  6%,  while  the 
variations  are  as  much  as  9J^%  for 
direct  heating  equipment. 

A  resolution  was  passed  pledging 
the  society  to  co-operation  in  the 
matter  of  schoolhouse  standards  with 
the    National    Education    Association. 

INSTALLATION   OF   OFFICERS 

This  concluded  the  technical  pro- 
gramme and  was  followed  by  the  in- 
stallation of  officers.  H.  M.  Hart 
and  John  F.  Hale  were  appointed  to 
conduct  the  new  incumbents  to  the 
rostrum.  The  new  president,  Fred- 
erick R.  Still,  was  warmly  greeted  as 
he  took  the  chair  and  announced  that 
he  would  have  to  depend,  more  than 
he  thought  when  he  took  the  nomi- 
nation, on  the  support  of  the  other 
officers.  Fifty-one  engineers,  he  said, 
had  » already  been  taken  from  his 
company's  plant  by   the  government. 

Speaking  of  the  needs  of  the  so- 
ciety, he  urged  the  presentation  of 
more  papers  and  more  written  dis- 
cussions. He  also  urged  more  active 
committee  work.  He  said  the  society 
should  also  take  up  the  standardiza- 
tion of  specifications  and  prepare 
standard   forms   of   guarantees. 

First  Vice-President  Walter  S. 
Timmis  was  presented  as  the  man 
who  would  have  more  than  the  usual 
share  of  responsibility  of  a  vice- 
president,  owing  to  the  business 
handicaps   of  the   president. 
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The    Entertainment. 


In  keeping  with  the  spirit  of  the 
times,  the  entertainment  features  were 
on  a  moderate  scale,  being  confined 
largely  to  luncheons  and  theatre  par- 
ties. 

The  society's  annual  dinner  was 
held  at  the  Hotel  Astor  Thursday 
evening,  January  24,  and  proved  one 
of  the  liveliest  and  most  pleasurable 
functions  of  its  kind  the  society  has 
ever  held. 

The  retiring  president,  J.  Irvine 
Lyle,  acted  as  toastmaster  while  the 
speakers  included  the  new  president, 
Frederick  R.  Still,  Wing  Tabor  Wet- 
more,  and  Lieut.-Col.  T.  E.  Powers, 
Canadian  Engineers,  who  was  one  of 
the  principal  speakers  at  the  society's 
meeting  in  Chicago  last  summer. 

In  presenting  Mr.  Still,  Mr.  Lyle 
spoke  of  the  society's  recent  achieve-, 
ments  in  connection  with  the  pro- 
posed research  bureau,  in  its  adoption 
of  a  boiler  code  and  in  starting  work 
on  a  furnace  code.  He  also  referred 
to  the  service  the  society  was  render- 
ing the  government.  He  introduced 
Mr.  Still  as  a  heating  engineer  of  in- 
ternational reputation. 

Mr.  Still  said  that  the  war  was  the 
important  thing  before  us  for  the 
present.  Many  of  the  navy  specifica- 
tions were  those  suggested  by  the 
society's  committee.  The  cantonment 
prophesies  expressed  at  the  summer 
meeting  regarding  the  dangers  of  dis- 
ease tlirough  over-crowding  have  come 
true  because  the  recommendations  of 
the  society  were  not  carried  out. 

There  should  be  additional  chap- 
ters organized  at  such  points  as  Buff- 
alo, Pittsburgh,  Cincinnati,  St.  Louis, 
Denver  and  Seattle.  We  must  en- 
courage young  men  to  join  the  so- 
ciety and  he  said  that  there  were  no 
societies  in  existence  where  a  man 
could  derive  so  many  benefits  at  so 
little    cost. 

Mr.  Still  said  it  would  be  years,  if 
ever,   before   prices  go   back   to  what 


they  were  in  1914.  The  war  has 
speeded  up  European  output  to  a 
higher  efficiency  than  ours  and  after 
the  war  is  over,  rt  will  be  necessary  for 
us  to  effect  a  consolidation  of  units,— 
with  uniform  contracts,  uniform  speci- 
fications and  uniform  design. 

America,  he  safd,  is  to  be. the  Mecca 
of  all  creation  after  the  war. 

Wing  Tabor  Wetmore,  the  next 
speaker,  proved  a  most  delightful  en- 
tertainer and  presented  w^hat  amount- 
ed to  a  series  of  sketches  and  recita- 
tions that  captivated  the  diners.  He 
was  followed  by  Lieut.-Col.  T.  E. 
Powers  who  had  many  more  interest- 
ing things  to  say  regarding  his  experi- 
ences in  the  two  battles  of  Ypres  and 
in  the  battle  of  the  Somme.  He  ex- 
pressed the  opinion  that  the  war  must 
be  fought  to  a  finish  in  order  to  pre- 
vent another  outbreak  within  a  few 
years. 

Following  the  speech-making,  the 
floor  was  cleared  for  dancing. 

B.  K.  Strader,  who  was  in  direct 
charge  of  the  dinner  arrangements, 
was  congratulated  on  all  sides  for 
the  success  of  his  plans  and  R.  W. 
Pryor,  Jr.,  the  general  chairman  of  the 
entertainment  committee,  came  in 
for  the  warmest  praise  for  his  hand- 
ling the  entire  entertainment. 


America's  National  Fault 

Some  well-expressed  ideas  on  the  sub- 
ject of  America's  wastefulness  were  con- 
tained in  an  address  delivered  by  Lewis  E. 
Pierson,  a  prominent  New  York  banker, 
before  a  war  conference  of  Michigan's  busi- 
ness men   in  Detroit 

"If  there  is  one  tendency,"  said  Mr.  Pier- 
son,  "which  more  than  any  other   seems  to 
menace   our   success   in   putting  the   nation's 
resources  in  such  condition  as  to  be  able  to 
meet   the    extraordinary  demand    which    war 
has  created,  clearly  it  is  the  tendency  towards 
national  waste.     Our  reputation  as  the  most 
wasteful  nation  and  people  in  the  world  finds  | 
fullest  justification   in  conditions  which   sur-  | 
round  us  upon  every  hand.    Indeed,  we  appear  j 
to  have  been  so  impressed  by  nature's  bounti-  ] 
ful    provision    in    our    behalf    that    we    have  i 
allowed  ourselves  to  develop  almost  as  a  na- 
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tional  characteristic  a  complete  disregard  for 
ordinary  principles  of  every-day  economy, 
which  other  nations  have  learned  to  include 
among  the  fundamentals  of  their  existence. 

SOLUTION     NOT     SI  MPLS. 

"Many  of  us  appear  disposed  to  discuss 
this  question  of  national  waste  as  though  the 
solution  were  simple,  and  involved  only  a 
certain  amount  of  self  denial  upon  the  part 
of  the  average  citizen — as  though  the  cut- 
ting out  of  luxuries  in  our  daily  life,  the 
simplifying  of  the  national  bill  of  fare,  the 
checking  of  extravagant  tendencies  in  dress 
and  in  amusements  would  be  sufficient  to 
cover  the  case  and  serve  the  national  pur- 
pose. Economies  of  this  kind  are  vitally 
important  and  indispensable  to  our  full  suc- 
cess, but,  after  all,  they  represent  only  a 
very  small  part  of  what  must  be  accomp- 
lished before  this  national  tendency  can  be 
checked,  and  before  more  than  a  part  of 
the  vast  wealth  of  this  nation  will  be  avail- 
able to  support  our  eflForts  in  this  war. 

WASTE    EVERYWHERE. 

"Waste  is  everywhere — in  production — in 
manufacture — in  transportation — in  purchase 
—in  sale — in  distribution.  It  interferes  with 
the  efficiency  and  proper  economy  of  busi- 
ness and  of  Government.  It  is  responsible 
for  immeasurable  national  losses  in  materials 
destroyed — in  services  misdirected — in  ef- 
ficiency possible  but   not   secured. 

''Beginning  with  production — and  that  is 
the  point  at  which  Government  action  or 
correction  and  regulation  to  be  fully  effec- 
tive must  begin — we  find  waste.  The  farmer 
wastes  when,  because  of  careless  methods, 
he  allows  grain  to  rot  in  the  fields,  and 
when  because  of  labor  or  transportation  or 
distribution  difficulties  of  some  kind,  he 
grows  fruit  which  never  finds  a  market, 
and  when  he  allows  his  cattle  to  reach  the 
market  in  an  imperfectly  fattened  condition, 
and  when  he  tolerates  land  which  is  fallow 
instead  of  productive,  and  when  he  insists 
upon  operating  independently  of  his  fellows 
instead  of  taking  fullest  advantage  of  the 
obvious  benefits  of  co-operative  organization. 

UNINTELtlCENT    BUYING. 

''Waste  is  found  in  unintelligent  buying  and 
preparing  and  utilizing  of  materials — in 
money  which  is  hoarded  instead  of  being 
put  into  the  channels  of  commerce  for  which 
it  was  intended — in  commercial  credit  which 
is  tied  up  in  frozen  book  accounts — in  the 
purchases  of  luxuries,  or  in  extravagances 
which  mean  nothing  to  the  purpose  of  war — 
or  in  the  possibility  of  productive  labor   of 


men,    or    women,    which    is    not    utiliz^c^^  in 
effective    manner.  *  '  '  • 

GOVERNMENT    WASTfe,    .        /        ';    '. 

'  •     t  < 

'     ,       ;  •  I     t  ■• 

"The  Government  wastes  when  it  fixes  a 
price  so  high  as  to  permit  excess  profits 
and  fails  to  provide  a  recovery  tax  upon 
the  particular  industry  affected.  It  wastes 
when  it  fixes  a  price  so  low  as  to  remove 
the  proper  incentive  to  the  necessarily  large 
increased  production  demanded  by  war;  and 
it  wastes  when,  in  administering  the  wai* 
business  of  the  nation,  it  secures  from  a 
machine,  or  a  man,  or  an  establishment,  or 
a  business  regularly  under  its  control,  a 
percentage  of  efficiency  lower  than  the 
highest  efficiency  of  which  that  machine  or 
man  or  establishment  or  business  is  fcapable; 
and  again  it  wastes  when,  in-  constructing 
or  purchasing  or  in  any  other  of  the  war 
busines€i  functions  with  which  it  has  been 
entrusted,  it  allows  its  different  departments 
to  bid  against  each  other  for  labor  and  for 
vast  quantities  of  materials  and  supplies,, 
thereby  creating  purely  fictitious  values  with 
their  natural  bearing  upon  inflation  and 
the  high  cost  of  living,  and  with  the  dis- 
turbance to  business  and  industry  and  labor 
which  follows.  It  wastes  when,  in  any 
form  of  contract,  it  fails  to  provide  the 
incentive  to  economy  in  costs  which  well 
managed  private  business  always  is  so  care- 
ful to  require. 

COMMITTEES     FOR     EACH     INDUSTRY. 

"It  would  seem  that  nothing  more  quickly 
could  secure  from  business  its  greatest 
value  to  the  Government  at  this  time  thah, 
on  the  one  hand,  the  prompt  organization  by 
each  essential  industry,  of  a  committee 
authorized  to  speak  to  the  Government  for 
the  industry  or  questions  of  production, 
price,  distribution  of  orders,  prioity.  and 
other  matters  of  war  importance,  and  oo 
the  other  hand,  the  equally  prompt  creation 
by  the  Government  of  an  organization  clothed 
with  full  and  properly  co-ordinated  responsi*- 
bility  and  authority,  whicjh  do  not  now  exist, 
to  direct  the  business  operations  of  the 
war  back  of  the  forces.  Such  organiza- 
tions to  include  only  executives  whose  busjr 
ness  capacity  an4  experience  would  meet 
the  universal  approval  of  the  patriotic  intel- 
ligencies  of  the  entire  country.  This  or- 
ganization should  be  charged  with  the  duty 
of  immediate  co-ordination  of  the  war  busi- 
ness activities  of  the  nation,  the  develop- 
ment of  definite  policies  for  the  Govern^ 
ment  in  its  relations  to  all  forms  of-  busJr 
ness  fundamentally  related  to  our  national 
interest  in  winning  the  war,  arid  with  the 
carrying   out   of    such   policies."  ' 
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THE  prospect  of  a  heating  re- 
search bureau  in  this  country,  to 
be  conducted  under  the  auspices 
of  The  American  Society  of  Heating 
and  Ventilating  Engineers,  and  whose 
findings  can  be  accepted  by  the  public 
as  conclusive,  opens  up  a  vista  of  the 
utmost  interest  to  the  heating  pro- 
fession. A  good  many  things  can  be 
settled  and  taken  out  of  the  range  of 
"claims"  by  this  bureau.  We  should 
know,  for  instance,  before  the  bureau 
is  many  years  old,  how  to  distinguish 
between  good  and  bad  design  in  various 
kinds  of  heating  apparatus  and  ap- 
pliances. New  devices  of  exceptional 
merit,  which  now  have  a  difficult  road 
to  follow  to  obtain  recognition,  may 
have  their  status  fixed  in  short  order. 
When  it  comes  to  engineering  informa- 
tion, much  of  this  can  be  standardized 
and  this  will  help  to  eliminate  the  wide 
variations  of  practice  that  we  see  on 
all  sides.  If  conducted  properly,  the 
bureau  can  give  us  not  only  the  capac- 
ities of  different  makes  of  house-heat- 


ing boilers,  to  single  out  one  item,  but 
their  capacities  at  various  percentages  I 
of  full  load,  a  point  on  which  informa- 
tion is  greatly  desired.  In  short,  the 
bureau  has  a  great  future  before  it  i 
Broad-minded  men  will  be  needed  to 
"put  over"  it^  findings,  but  in  the 
spirit  of  the  new  day  that  is  at  hand, 
the  undertaking  has  become  more  than 
possible,  it  has  become  feasible. 

The  details  of  the  scheme  as  formu- 
lated are  excellent.  Dependence  is 
not  placed  upon  the  generosity  of  the 
few,  but  all  engineers  and  others  inter- 
ested who  so  desire,  may  have  a  part 
in  the  bureau's  achievements.  This  is 
not  the  easiest  way,  but  it  is  by  far  the 
most  sensible.  The  rank  and  file  are 
to  pay  for  the  work  and  that  means 
they  are  going  to  see  that  it  is  properly 
done,  without  fear  or  favor. 

Not  the  least  important  effect  of  the 
establishment  of  standards  by  so  au- 
thoritative an  institution  is  the  effect 
this  work  will  have  on  the  profession 
itself.     This,  apparently  has  not  been 
given  a  great  deal  of  consideration.    It 
is  evident,  however,  that  much  of  the 
aloofness   and   selfishness   often   seen 
among  engineers  is  due  to  the  fact  thM 
they  believe  their  engineering  informa- 
tion is  theirs  alone  and  too  valuable  to 
be  given  out.    Their  ways,  they  feel,     | 
are  the  best  ways.     It  took  them   a 
long  time  to  dig  out  their  data.     Let 
the  other  fellows  do  the  same.   When 
these   men   find   that   their   carefully-     \ 
cherished  data  and  methods  have  be- 
come public  property  and  are  supple- 
mented, probably,  with  additional  in- 
formation, there  should  be  a  new  im- 
petus given  to  the  trend  towards  more 
of    good    fellowship    and    co-operation 
among   engineers.     The   importance    of 
this  can  scarcely  be  overestimated  when 
we  consider  the  imminent  after-the-war 
struggle     for     commercial     supremacy 
throughout  the  world. 
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POWERPIAHI  ENGINEER1H& 


B  UIL  Dl/ra        t/TJL/ZA  TlO/f 


Selecting  the  Power  Plant  Engines 


One  of  the  most  debatable  points  in  design- 
ing a  power  plant  for  a  building  is  the  num- 
ber, type,  size  and  speed  of  the  engines  to  be 
used  and  there  is,  indeed,  much  room  for 
honest  differing  on  this  subject.  Leaving  the 
details  of  the  various  types  of  engines  for 
later  discussion,  the  number  and  size  of  the 
units  may  be  regarded  as  the  main  points  re- 
quiring first  settlement. 

As  a  general  thing  it  is  customary  to  install 
units  of  varying  capacities  to  accommodate 
the  different  sizes  of  load  likely  to  be  en- 
countered. For  instance,  an  ordinary  build- 
in^  may  have  a  small  day  and  night  load 
from  a  few  motors,  a  large  night  load  from 
illumination  and  may,  or  may  not,  have  an 
intermittent  elevator  load  at  all  times.  In- 
deed it  does  not  require  a  very  large  building 
to  employ  the  services  of  more  than  one 
elevator  and  this,  it  may  be  remarked,  is  the 
most  difficult  load  to  take  care  of  in  the  ordi- 
nary building  power  plant 

The  elevator  motor  load  on  starting  up  for 
direct  current  is  usually  at  least  35%  in  ex- 
cess of  the  rated  motor  capacity  and  for  alter- 
nating current  may  be  as  high  as  200%.  When 
a  generator  is  made  two  and  one-half  times 
or  less  of  the  rated  capacity  of  the  elevator 
motors  the  results  are  bad. 

If  two  units  are  to  be  installed  one  is 
usually  made  twice  the  size  of  the  other  so 
that  the  small  machine  will  carry  one-third 
the  maximum  load,  the  large  machine  two- 
thirds  and  both  machines  together  the  total 
maximum  load.  With  an  allowable  25% 
overload,  this  means  that  at  a  pinch  the 
smaller  machine  could  carry  33J^%  +  25%  of 
:Siyi%  =  413^%  and  the  larger  machine 
could  carry  66^  +  25%  of  66^  =  83^%  of 
the  maximum  connected  load. 

When  three  units  arc  employed  they  may 
be  rated  at  54,  5^.  ^  of  total  load,  %,  %  and 
1,  J4.  Vi  and  ^  or  ^,  54  and  1. 

Where  four  units  arc  used  they  may  be 
made  %,  %,  %,  and  H  or  %,  54,  5^,  5^,  etc. 


Possibly  %,  J4.   Va  and   1   might  work  out 
well  in  some  cases. 

HOW     GOVERNMENT     FIGURES     SIZES     Ot     POWER 
UNITS. 

The  method  of  determining  the  sizes  of 
the  power  units  as  employed  by  the  United 
States  Government  is  most  interesting.  As 
the  structures  in  which  their  power  plants 
are  installed  are  occupied  24  hours  per  day, 
no  emergency  outside  connection  is  made 
and  to  render  the  danger  of  breakdown 
negligible  four  units  are  generally  used, 
these  consisting  of  two  larger  generators, 
each  able  to  carry  the  peak  load,  and  two 
small  units  of  proper  size  to  carry  the  load 
after  midnight. 

It  is  customary  in  these  buildings  to  use 
units  of  75  to  150  Kw.  capacity.  The  units 
less  than  25  Kw.  capacity  are  too  small  to 
properly  carry  an  elevator  motor  load 
which  may  be  suddenly  thrown  on  and 
thrown  off,  while  units  of  over  150  Kw.  are 
generally  too  large  for  the  ordinary  build- 
ing. The  unit  capacity  is  never  made  less 
than  four  times  the  rated  kilowatt  capac- 
ity of  all  the  elevator  motors  which  can  be 
thrown  on  at  one  time. 

In  larger  buildings  where  four  to  ten 
elevators  may  be  in  daily  use  sometimes 
the  largest  unit  is  split  into  two  of  equal 
capacity  or  one  large  unit  and  three  of 
one-half  its  capacity  may  be  used  if  condi- 
tions show  such  an  arrangement  advan- 
tageous. 

SINGLE     UNITS     SHOULD    BE     SUPPLEMENTED     BY 
EMERGENCY   ELECTRIC   SERVICE. 

Building  power  plants  where  a  single 
unit  is  used  are  never  dependable  unless 
emergency  breakdown  electric  service  from 
outside  sources  is  put  in.  In  such  a  case 
the  unit  must,  of  course,  be  large  enough 
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to  carry  the  whole  load  and  this  large  unit 
must  ber^un  ^sllong  as  a  single .  watt  qf 
power  i^s  being  iFurriished  anywhere  in  the 
building  unless. the  emergency  service  be 
cut  in. 

DECIDING     THE     GENERAI.     TYPE     OF     GENERATING 
UNIT. 

The  next  thing  to  decide  is  the  general 
type  of  generating  unit — shall  it  be  belt- 
driven  or  direct  connected,  high-speed  or 
low-speed,  direct  or  alternating  current? 

By  all  means  avoid  the  belted  generator 
in  the  building  power  plant.  One  of  the 
stock  arguments  of  the  public  service  com- 
panies against  the  individual  plant  is  the 
dirt,  dust  and  noise.    A  direct  con  •  .  ^-^ 

nected  unit  is  more  quiet,  more  com- 
pact, more  efficient,  and  has  less 
deterioration  than  any  belt-driven 
device  obtainable.  Moreover  the  en- 
gine and  generator  are  set  on  the 
same  foundation,  mounted  on  the 
same  (or  a  connected)  bed-plate  and 
are  in  every  way  more  liable  to  keep 
their  proper  position  and  alignment. 

Assumng  that  a  direct  connected 
unit  is  decided  upon  the  next  ques- 
tion is,  what  type?  The  engines 
most  commonly  used  for  such  work 
consist  of 

(a)  The  simple,  single  slide-valve. 

(b)  The  simple  Corliss. 

(c)  The    compound    single    slide- 
valve. 

(d)  The  compound  Corliss. 

(e)  Uniflow  engine. 

(f)  Buckeye-Mobile. 

(g)  Gas  and  oil  engines. 

At  100  lbs.  initial  gauge  pressure  the 
steam  consumption  in  pounds  per  hjour  per 
I.  H.  P.  for  the  various  types  approximate 
the  following: 


Class  A  is  simple  to  operate,  easy  to 
kefcp  in  order,  hs^s  few  parts  and  is  low  in 
first  cost. 

Class  B  is  more  complicated,  is  used 
where  higher  grade  opjerators  can  be  se- 
cured, costs  more  but  is  less  expensive  to 
operate. 

Class  C  is  usually  run  condensing  and  on 
higher  steam  pressures;  while  giving  great- 
er economy  than  Class  A,  is  also  more  ex- 
pensive and  complex. 

Class  D  is  suitable  for  larger  sizes,  at 
higher  steam  pressures,  usually  runs  con- 
densing, and  is  the  most  complicated  and 
costly  of  the  first  four  classes. 

Class  E  seems  to  be  a  particularly  de- 
sirable  type  of  engine   for  steam  economy 


FIG.   1— SIMPLE  ENGINE, 
i Bound   Brook   Engine  &  Mfg.   Co.) 

and  varies  its  consumption  but  little  at 
various  fractions  of  full  load.  This  type 
is  a  modification  of  the  European  engine 
which  runs  condensing,  and  is  made  by 
only  a  very  few  manufacturers  in  this  coun- 
try. 

Clalss  F  is  a  self-contained  unit  involving 
the  mounting  of  the  engine  on  top  of  the 
boiler   (somewhat  after  the  manner  of  the 


(a) 
(b) 
(c) 
(d) 
(e) 
(0 


25 
40.5 
34.8 
48.6 
47.0 
19.7* 


50 
33.4 
26.4 
32.9 
32.3 
19.3* 


75 
30.9 
24.8 
28.2 
26.7 
19.5* 
12.9** 


=  Initial  gauge  pressure  of  136.4  lbs. 

=  Initial  gauge  pressure  of  208  to  210  lbs.,  with   171" 


to  192 


100 

125 

30.6 

31.1 

25.3 

26.4 

27.5 

28.0 

25.2 

24.9 

20.0* 

13.3** 



°F.  of 

superheat. 

CHARACTERISTICS  OF  VARIOUS  TYPES  OF  ENGINES      railroad  locomotive,  but  inverted)  and  em- 
ploys superheated  steam. 
A   general   outline   of   the   characteristics  This  subjects  the  engine  to — of  necessity 

of  the  various  classes  may  be  summed  up      — being  located  in  the  boiler-room,  with  its 
in  the  following  brief  statements:  accompanying  dust  and  dirt,  and  does  not 
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FIG.     2- 


SIMPLE    CORLISS    ENGINE. 
(Viltcr    Mfg.    Co.) 


provide  the  engine  and  generator  with  the 
heavy  masonry  foundation  obtained  in  all 
the  other  installations.  While  used  to  a 
considerable  extent  in  factories  this  ar- 
rangement cannot  be  recommended  for 
public  buildings. 

Class  G  is  not  recommended  on  account 
of  the  dangers  attending  the  handling  and 
storage  of  gas  and  oil  fuels. 

HIGH    EFFICIENCY    NOT    NEEDED    WITH    EXHAUST 
STEAM    HEATING. 

If  the  exhaust  steam  from  the  engine  can 
be  utilized  throughout  the  winter — or,  bet- 
ter  yet,   all    the    year   round — there    is,   in- 
deed,   no    particularly    great    saving    to    be 
made  by  installing  a  highly  efficient  engine. 
For    the    more    the 
engine  takes  out  of 
the  steam  and  trans- 
forms    into     work, 
the  less  heat   there 
is    left    in    the    ex- 
haust   for    heating;     , 
and  the  fewer  num- 
ber   of    pounds    of 
steam    used   by   the 
engine  the  less  ex- 
haust   there    is    to 
utilize  and  the  big- 
ger the  amount   of 
makeup   steam   sup- 
plied from  the  boiler 
through    the    reduc- 
ing valve. 


It  is  quite  a  question  whether  engineers 
have  not  for  a  long  time  been  working  on 
the  wrong  end  of  the  steam  problem  and, 
instead  of  expending  their  energies  in  cut- 
ting down  the  steam  consumption  of  the 
steam  engine,  whether  they  should  not  have 
devoted  their  endeavors  to  more  efficiently 
utilizing  the  exhaust. 

At  a  vacuum  of  29.5  (which  is  much  higher 
than  can  ever  be  obtained  in  practice)  a 
pound  of  steam  contains  a  total  of  1083 
B.  T.U.,  while  at  100  lbs.  gauge  it  contains 
1189  B.  T.  U.,  showing  that  a  perfect  en- 
gine could  not  utilize  more  than  1189 — 1083 
==  106  B.  T.  U.  unless  part  of  the  steam  is 
condensed — which  really  is  the  case  to  a 
small  extent.  Thus,  with  the  exception  of 
this  small  amount  of  engine  condensation. 


FIG.    3— HOKIZUNTAL    TANDKM    COMPOUND    ENGINE, 
v  (Buffalo   Forge   Co). 
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it  is  impossible  to  ever  utilize  much  over 
106/1189  or  about  9%  of  the  heat  in  the 
steam;  with  higher  steam  pressures  possi- 
bly as  high  as  15%  may  be  utilized,  but  this 
is  probably  the  limit. 


in  a  combind  heating  and  power  plant, 
which  all  power  plants  should  be.  If  a 
summer  use  for  exhaust  steam — such  as  for 
refrigeration  and  air  cooling  work — can 
be  developed  this  argument  assumes  even 
greater  force.  This,  then,  leaves  the  mat- 
ter that  for  such  combined  heating  and 
power  installations  the  simplest — and,  for- 
tunately, the  cheapest — type  of  unit  to  use 
is  the  best  almost  regardless  of  its  economy. 
Such  a  unit  is  covered  by  the  engines  cm- 
braced  in  Class  A. 


LML  DCaSIOHS 


Unprotected  Steam  Pipe 


FIG.  4— ANGLE  COMPOUND  ENGINE. 
(Bound  Brook  Engine  &  Mfg.  Co.) 
Thus  the  heating  and  ventilating  engi- 
neers who  are  utilizing  the  exhaust  steaYn 
in  useful  and  necessary  heating  work  are 
laboring  in  a  much  more  fertile  field  than 
can  ever  be  developed  on  the  engine  end. 
They  are  handling  85%  to  95%  of  the 
B.  T.  U.  obtained  from  every  pound  of  coal 


The  owners  of  a  steam-heated  apart- 
ment building  failed  to  place  a  tap  upon 
the  open  end  of  a  radiator  pipe  in  an  apart- 
ment after  removing  the  radiator  there- 
from in  the  spring,  although  the  attention 
of  the  owners'  foreman  and  of  the  janitor 
of  the  building  was  called  to  the  matter. 
In  consequence  thereof  when  steam  was 
turned  on  in  the  building  in  the  fall  dur- 
ing the  absence  of  the  tenant  of  the  apart- 
ment, his  property  was  damaged  by  steam 
which   issued   from   the  unprotected  pipe.    It 


FIG.  5— CROSS-COMPOUND  CORLISS  ENGINE. 
(Viltcr    Mfg.    Co.) 


burned  while  at  the  best  the  steam  engine 
can  never  use  over  15%  and  some  do  use 
as  low  as  only  5%. 

From  this  it  can  be  seen  that  the  use  of 
condensing  engines — which  throw  away  in 
the  condenser  water  about  90%  of  the  heat 
they  receive  in  the  steam — are  not  desirable 


was  held  in  an  action  for  damages  by.  the 
tenant,  that  the  unprotected  condition  of 
the  pipe  was  the  result  of  a  positive  wrong- 
ful act  on  the  part  of  the  owners*  employees. 
The  provisions  of  the  lease  exempted  the 
owners  from  liability  for  any  damage 
occasioned   by   steam   and   water   pipes,   "ex- 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


51 


cept  from  the  positive  wrongful  act  of  the 
lessor  herein  or  his  employees."  It  was  held 
that  a  verdict  for  the  plaintiff  was  sus- 
tained by  the  evidence.  Dickey  v.  Wells, 
203  111.  App.,  505. 


Workmen,'8    Compensation    Law — Installa- 
tion of  Heating  Apparatus 

In  a  proceeding  under  the  New  York 
Workmen's  Compensation  Act  for  personal 
injuries  the  claimant  was  the  superintendent 
of  an  apartment  house,  and  part  of  his 
duties  was  to  make  such  repairs  as  he 
could  and  operate  the  boilers  which  supplied 
the  steam  heat  to  the  premises.  He  went 
into  the  storeroom  in  the  basement  to  obtain 
a  radiator  to  be  put  in  an  apartment  in 
pkce  of  one  which  was  complained  of  as 
cold.  In  lifting  the  radiator  it  fell  and 
crushed  one  of  his  toes.  Was  the  employee 
at  the  time  of  injury  engaged  in  any  em- 
ployment or  work  covered  by  the  Com- 
pensation Law?  Group  42  of  section  2,  as 
it  existed  in  January,  1916,  specified  "plumb- 
ing, sanitary  or  heating,  engineering  and 
covering  of  pipes  or  boilers."  The  lifting 
of  a  radiator  to  connect  it  up  for  heating 
purposes  was  not  heating  engineering  nor 
the  installation  and  covering  of  pipes  or 
boilers.  That  such  work  was  not  included 
within  these  terms  is  evident  from  the 
amendment  to  the  law  passed  subsequently 
and  in  the  same  year.  Laws  1916,  c.  622, 
Group  42,  was,  amended  so  as  to  read 
"plumbing,  sanitary  lighting  or  heating  in- 
stallation or  repair";  and  the  word  "engin- 
eering" was  dropped.  So,  too,  group  22  was 
amended  by  the  same  act  to  include  "heat- 
ing and  lighting."  The  words  "maintenance 
and  care  of  buildings"  were  not  added  to 
group  «  until  1917.  Laws  1917,  c.  705. 
Kammer  v.  Hawk,  New  York  Court  of  Ap- 
peals, 117  N.  E.,  576. 


Regulation  of  Foreign  Corporations 

The  Michigan  Supreme  Court  holds,  B,  F. 
Sturtevant  Co.  v.  Adolph  Lettelt  Ironworks, 
163  N.  W.,  13,  that  where  a  ventilating 
system  which  a  foreign  corporation  sold  and 
agreed  to  install  in  a  school  building  had 
no  such  intrinsic  or  peculiar  quality  or 
inherent  complexity  as  to  require  an  agree- 
ment to  install  in  order  to  effect  sales  gen- 
erally, the  contract  was  not  within  the  ex- 
ception in  favor  of  interstate  commerce 
contained  in  the  Michigan  statute  of  1907 
prescribing  the  conditions  on  which  foreign 
corporations  may  be  admitted  to  do  busi- 
ness in  the  state. 


Architect's  Certificate. 

In  mechanic's  lien  proceedings  by  a  sub- 
contractor, the  architect's  certificate,  made 
pursuant  to  a  contract  provision,  that  the 
owner  did  not  owe  the  general  contractor, 
is  conclusive  in  the  absence  of  fraud. 
Maddux  v.  Buchanan,  Virginia  Supreme 
Court  of  Appeals,  92  S.  E.,  830. 


Necessity  for   Franchise   and   Consent   of 
Commission. 

The  New  York  Public  Service  Commis- 
sion holds.  Re  Collins  Light,  Heat  &  Power 
Company,  Case  No.  5749,  that  a  light,  heat 
and  power  company  cannot  lawfully  operate 
in  a  town  in  New  York  State  until  a  fran- 
chise has  been  granted  it  by  the  authorities 
and  permission  given  by  the  commission  to 
proceed  thereunder;  and  that  permission 
should  not  be  granted  a  public  utility  to 
make  extensions  in  such  a  way  as  to  pre- 
vent another  corporation  from  making  any 
further  developments  in  territory  naturally 
tributary  to  it. 

It  also  holds.  Colliers  Light,  Heat  & 
Power  Company,  v.  Oneonta  Light,  Heat,  & 
Power  Company,  Case  No.  5672,  that  such 
a  company  cannot,  without  the  consent  of 
the  commission,  extend  operations  into  an 
adjacent  municipality  in  which  it  has  no 
franchise,  even  if  it  may  do  so  without 
occupying   the  public   highway. 


Another  Garage   Heating  Problem. 

Editor  Heating  and  Ventilating  Magazine: 
I  wish  to  heat  with  hot  water — ordinary 
two-pipe  gravity  system — a  residence  of  say 
1,000  sq.  ft.  of  radiation  (and  also  a  garage 
some  25  to  40  ft.  away)  with  the  same  appar- 
atus. I  should  like  to  know  the  best  way  of 
running  the  feed  and  return  pipes  which  shall 
be  3  ft.  below  grade  between  the  two  build- 
ings; the  basement  floor  is  4  ft.  below  grade 
and  the  radiation  in  the  garage  about  200 
sq.  ft.  The  boiler  is  about  25  ft.  from  nearest 
wall  to  garage.  Should  the  garage  be  sup- 
plied from  an  opening  in  the  boiler  or  header 
for  itself?  May  it  be  taken  from  the  end  of 
a  main?  Is  there  any  advantage  in  running 
a  special  riser  to  the  top  floor  of  residence. 
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FIG.   1— CONDITIONS  OF  GARAGE  PROBLEM. 


then  venting  it,  and  running  it  down  to  base- 
ment and  thence  to  garage.  A.  F. 

Chicago,  111. 

Our  correspondent  is  on  the  right  track 
when  he  speaks  of  carrying  the  supply  to  the 
garage  up  to  the  top  floor  of  the  residence  be- 
fore attempting  to  take  it  across  to  the  garage. 
In  fact,  this  is  the  only  way  in  which  he  will 
secure  successful  circulation. 

As  nearly  as  can  be  ascertained  from  his 
letter  the  conditions  exist  about  as  shown  in 
Fig.  1,  and  it  is  suggested  that,  to  facilitate 
the  combined  installation,  the  down-feed  sys- 
tem be  used  in  the  residence.  This  means 
that  all  the  hot  water  is  carried  to  the  top  of 
the  house  in  one  main  riser,  as  shown  in  Fig. 
1,  the  top  of  the  riser  constituting  the  highest 
point  of  the  circulating  system,  this  high 
point  being  vented  by  the  vent  line  carried 
lip  and  turned  down  over  the  expansion  tank. 

The  feed  main  for  the  house  slopes  down- 
ward constantly  from  this  point  to  the  various 
drops  supplying  the  house  radiators  and  to 
one  separate  drop  for  the  garage — no  house 
radiator  connections  being  made  to  this  drop. 
The  drop  is  carried  as  straight  down  as  pos- 
sible to  the  level  where  it  leaves  the  house  to 
cross  over  to  the  garage. 

This  cross-over  should  be  laid  in  tile  pipe  to 
protect  the  covering  on  the  hot-water  lines 
and  to  allow  proper  expansion,  the  supply  line 
being  graded  down  toward  the  garage  and  the 
return  line  down  toward  the  house.  In  the 
garage,  rise  up  and  connect  to  one  or  more 
radiators  as  shown,  avoiding  all  pockets  in 
the  piping  and  providing  for  the  relief  of  the 
air  collecting  in  the  top  of  the  garage  radiator 


by  a .  small  air  vent,  as  shown.  It  may  be 
found  easier  if  each  pipe  to  and  from  the 
garage  is  laid  in  a  separate  6  in.  tile  line  so  as 
to  facilitate  the  grading  of  same. 

In  the  house  the  house  drops  are  usually 
made  as  shown  in  Fig.  2,  the  supply  drop 
diminishing  in  size  as  the  various  radiators 
are  taken  off  from  it  and  the  return  drop 
increasing  in  size  as  the  returns  from  the 
various    radiators    are    received    into    it.    In 
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FIG  2— USUAL  ARRANGEMENT  OF 
HOUSE  DROPS. 
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good  work  on  the  return  from  each  radiator 
a  lock-shield  valve  is  installed  for  the  purpose 
of  adjusting  the  flow  between  the  various 
radiators  so  that  one  will  not  rob  the  circu- 
lation to  another.  In  this  way  accurate  ad- 
justment can  be  secured  and,  owing  to  the 
radiators  being  vented  through  the  supply  line, 
no  air  vents  are  necessary. 

The  two  valves  shown  controlling  the  supply 
and  return  from  the  garage  just  inside  the 
house  wall  should  have  1/8  in.  or  3/16  in.  hole 
drilled  through  the  gates  so,  even  if  closed 
to  keep  the  radiators  cool  in  a  garage, 
there  would  still  be  enough  circulation  through 
them  to  prevent  freezing  upon  a  sudden 
change  in  the  weather. 

If  the  construction  of  the  house  does  not 
permit  the  use  of  the  overhead  main  the 
scheme  shown  in  the  corresponding  column 
of  The  Heating  and  Ventilating  Magazine 
for  Januar>',  1918,  is  also  recommended  for 
this  case. 


Back  Draft  in   Chimney 

Editor,  Heating  and  Ventilating  Maga- 
zine: 

In  The  Heating  and  Ventilating  Maga- 
zine for  December,  1917,  under  the  caption 
of  "Back  Draft  in  Chimney,"  there  is  a 
question  from  a  correspondent  as  to  the 
cause  and  remedy  of  down  draft  in  one  of 
three  flues  built  together.  The  conditions 
are:  two  outside  chimneys  on  opposite 
sides  of  a  dwelling  (two-story  and  base- 
ment) with  an  open  fireplace  on  each  floor. 
One  of  these  chimneys  has  but  one  flue 
and  this  connected  to  a  hot-water  boiler 
in  the  basement;  the  other  has  three  flues 
each  connected  to  a  fireplace.  The  one  to 
the  basement  and,  therefore,  the  longest, 
has  .1  down  draft,  while  all  the  others  have 
good  draft.  Radiation  in  the  basement  is 
hung  on  the  ceiling  and  the  down  draft  tends 
in  the  direction  of  an  open  stairway  extend- 
ing to  the  upper  floors.  There  is  also  a 
perceptible  flow  towards  a  door  which  opens 
into  the  boiler  room.  Opening  the  outside 
boiler  room  door  does  not  remedy  the 
difficulty. 

In  the  reply  to  the  correspondent  sketches 
^re  shown  and  various  suggestions  are 
offered.  By  the  process  of  elimination  and 
quoting  from  certain  paragraphs,  we  may 
dispose   of    these   as    follows: 

The  correspondent  displayed  good  reason- 
ing in  trying  the  experiment  of  opening  the 
ootsidc  boiler-room  door  *D'  but  if  this  door 
happened  at  that  time  to  be  on  the  lee  side 
of  the  building  it  might  have  made  condi- 
tions worse  instead  of  better.  With  the 
wind  blowing   against   the   boiler-room    side 


of  the  house  it  is  thought  that  no  trouble 
will  be  experienced  with  this  flue,  especially 
if  the  doors  between  Room  A  and  the  boiler 
room  should  be  left  open." 

"Third,  the  air  supply  for  the  boiler  must 
be  taken  to  a  great  extent  out  of  the  base- 
m'^nt,  there .  being  but  one  door  and  win- 
dow in  the  boiler-room  which  would  hardly 
provide  sufficient  leakage  to  supply  the 
necessary  air    for   combustion." 

"Also  look  into  the  matter  of  making  the 
boiler-room  door  fairly  air  tight  and,  if 
necessary,  place  a  small  register  face  in 
the  outside  door  panel  of  door  'D*  to  sup- 
ply  the   air   necessary    for   combustion." 

It  is  apparent  that  the  suggestions  made 
in  the  last  paragraph  would  not  be  eflFective 
if  the  conditions  as  outlined  in  the  flrst 
paragraph  exist.  The  correspondent  also 
stated  that  he  experimented  by  opening  the 
outside  boiler  room  door.  It  is  evident  that 
the  wind  does  not  blow  on  the  boiler  room 
side  of  the  dwelling. 

Your  reply  also  states: 

There  are  several  features  shown  in  our 
correspondent's  sketch  which  might  help 
to  produce  the  back  draft  in  the  chimney 
flue  as  described.  In  the  first  place,  the 
chimney  is  an  outside  one  with  one  side 
and  two  ends  exposed  to  the  outer  tem- 
perature, which  will,  of  course,  have  a 
tendency  to  cool  the  flues  and  cause  a  re- 
verse draft  unless  heat  is  supplied  at  the 
bottom  more  rapidly  than  it  is  radiated  on 
the  way  up. 

In  the  second  place,  the  other  flues  in  the 
same  chimney  are  all  connected  to  fire- 
places which  are  undoubtedly  used  only 
intermittently,  resulting  in  the  chimney  get- 
ting very  cold  and  so  reducing  the  tempera- 
ture of  the  air  in  the  flue  that  its  weight 
becomes  greater  than  the  air  in  the  house 
thus  producing  a  reverse  draft.  *  *  *  In 
conclusion,  it  might  be  said  the  reverse 
drafts  in  outside  chimneys  from  fire-places 
are  rather  common  due  to  the  chimney 
getting  chilled  between  times  when  the 
fire-places   are  out  of   use. 

The  comments  in  the  above  paragraphs  in 
regard  to  intermittent  operation  and  cooling 
surfaces  are  applicable  to  all  three  fire- 
places and  flues.  As  the  same  conditions 
applying  to  the  reversed  flue  are  present 
also  with  those  of  good  upward  draft,  this 
does  not  appear  to  afford  a  satisfactory  ex- 
planation of  the  difficulty.  However,  there 
is,  in  this  respect,  a  partial  explanation.  The 
two  flues  with  good  draft,  being  from  fire- 
places on  upper  floors,  have  less  lineal  feet 
of  frictional  surface,  less  exposure  to  the 
outside  air  and  wind  to  cause  cooling  of 
the  flues  and  a  less  height  of  column  for 
air  if  it  does  become  cold  due  to  inter- 
mittent operation.  Of  the  upper  two  flues 
one  is  located  between  two  others,  there- 
fore two  of  its  sides  are  protected  from 
cooling  by  air   in  motion   or   otherwise,  but 
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it  may  be  affected  slightly  by  cooling  on 
one  side  from  the  reversed  flue  currents. 
The  flue  from  the  topmost  floor  has  the 
«ame  exposure  as  the  reversed  flue,  with  the 
exception  that  its  height  is  the  shortest  of 
all  the  flues,  and  one  side  is  next  to  a  hot 
flue.  However,  some  of  the  advantages  ob- 
tained, as  outlined  by  the  flue  sides  being 
next  to  the  other  hot  flues,  will  not  be 
present  if  the  upper  fireplaces  are  not  in 
continuous  use.  In  this  connection,  it  may 
be  that  the  fire  in  the  basement  fireplace  is 
intermittent,  whereas  the  others,  being  in 
upper  living  rooms,  are  practically  con- 
tinuous. 

"As  near  as  can  be  judged  from  the 
sketch,  ^e  most  satisfactory  solution  of 
the  trouble  will  probably  be  found  in  pro- 
viding a  ventilator  top  of  the  positive  suc- 
tion type  and  connected  to  the  reversed 
flue  alone." 

This  is  one  remedy  providing  the  suction 
action  of  the  ventilator  is  more  powerful 
thsm.  the  opposing  currents  in  the  stairway 
and  the  wind  is  always  blowing.  The 
ventilator  would  act  as  a  check  valve  and 
prevent  a  downward  flow  of  air,  but  it 
still  must  oppose  the  action  of  upward  cur- 
rents in  the  hall  shaft  and  overcoming 
these  produce  its  own  draft.  The  venti- 
lator might  effect  the  same  results  as  a  closed 
damper  in  the  flue,  no  down  draft  and  no 
up  draft. 

"It  is  not  thought  that  the  correspondent's 
suggestion  of  capping  all  the  flues  at  the 
top  into  a  contracted  opening,  as  shown  in 
Fig.  2,  will  give  any  relief.  The  usual  re- 
sult of  such  procedure  is  the  pulling  down 
of  the  smoke  from  the  other  flues  into  the 
reversed  flue  resulting  much  more  disagree- 
ably than  when  only  cold  air  is  drawn  down 
as  at  present." 

The  above  is  true  if  the  down  draft  is 
powerful  enough  to  pull  the  heated  gases  and 
smoke  from  one  or  both  of  the  other  two 
flues  downward  with  it  Heated  air  does 
not  readily  flow  downward  and  should  this 
occur  there  would  no  longer  exist  any  down 
draft  of  any  strength  for  the  column  of 
cold  air  in  the  flue  has  then  been  replaced 
by  one  of  fairly  high  temperature  having  a 
tendency  to   rise. 

"It  is  not  likely  that  the  radiators  placed 
on  the  ceiling  of  the  basement  will  affect 
the  matter  at  all." 

The  writer  believes  that  an  error  has  been 
made  in  thus  disposing  of  this  phase  of  the 
situation.  The  air,  being  heated  at  the 
ceiling,  will  remain  at  that  point,  as  it  is 
well-known  that  ceiling  radiators  affect  one's 
head  annoyingly  by  radiation  and  that  except 
where  there  is  machinery  in  motion,  cranes, 
etc.,  as  in  industrial  plants,  there  is  no  air 
circulation    and    effective    heating.      This    is 


due  to  the  natural  law  of  gravity.     In  this 
instance,    the    heated    air    from    the    many 
coils   has    a   strong   tendency    to   ^ise    and,       I 
traveling  along  the  ceiling,  leave  the  various 
rooms  through  exits  as  afforded  by  openings        | 
at   tops    of    doorways,    or    by    transoms,    if        ' 
there   are   any.     If   the    radiators   were   on 
the  floor,  the  heated  air  would  tend  to  rise 
up  the  fireplace,  assist  the  draft  and  main- 
tain   the    flue    temperature.     As    it    is,    the 
heated    air    takes    ready    advantage    of    tiiis 
line    of    least    resistance    and,    being    unre- 
stricted,   rises    and    finds    no    ventilators    or 
upper  outlets  for  escape  except  that  afforded 
by  the  open  fireplaces  on  the  upper  floors. 

Tenants  on  upper  floors  usually  leave  their 
doors  to  inner  halls  open,  thereby  heating 
their  rooms.  Many  a  five-  or  eix-story 
building  has  been  heated  uncomfortably  at 
the  top  due  to  elevator  or  stairway  shaft 
causing  powerful  up  drafts,  and  it  is  for 
the  elimination  of  odors  that  kitchens  in 
modern  hotels  and  department  stores  are 
located  on  upper  floors. 

As  to  the  flue  from  the  hot  water  boiler, 
this  being  in  continuous  use  remains  well 
heated.  It  also  affords  passage  for  high- 
temperature  gases,  which  would  arise  from 
a  grate  of  large  area  having  a  comparatively 
high  rate  of  combustion.  When  the  corri- 
spondfcnt  opened  door  "D"  possibly  he  did 
not  note  whether  the  air  continued  to  travel  ' 
under  the  doorway  to  the  boiler  room  flue, 
this  having  the  strongest  draft  of  all  flues, 
except  the  stairway  shaft  considered  as  a 
flue. 

In  regard  to  the  intermittent  use  of  open 
fireplaces,  it  is  sometimes  difiicult  to  heat 
up  a  radiator  once  it  becomes  cold.  Though 
from  different  causes,  still  it  is  so  with 
heated  air.  Once  it  is  started  along  a  well- 
defined  course,  it  generally  continues  in  that 
direction.  A  new  or  green  chimney,  espe- 
cially in  cold  weather,  will  never  have  a 
perfect  draft  until  it  becomes  perfectly  dry 
which  sometimes  requires  three  or  four 
weeks. 

As  to  remedies,  eliminating  the  ceiling: 
radiation  and  substituting  floor  radiation,  is 
out  of  the  question  except  possibly  in  Room 
"A."  However,  the  correspondent  could 
shut  off  steam  to  the  coils  in  this  room  or 
in  all  rooms  and  note  the  results,  or  again 
he  could  install  a  small  register  or  grille 
in  the  reversed  flue  at  the  ceiling  line.  This 
would  serve  as  an  outlet  for  the  air  which, 
heated  by  ceiling  coils,  will  not  drop  to  the 
fireplace  opening,  although  it  would  waste 
the  heat  of  these  coils.  A  gas  jet  located 
a  few  feet  up  the  flue  and  burning  prior  to 
starting  the  firt  might  be  of  help.  How- 
ever, taking  the  trouble  at  its  source,   why 
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not  tightly  seal  the  doorway  leading  from 
Room  "A"  and  provide  necessary  air  from 
the  window  in  this  room.  Further,  the 
openings  around  doors  of  rooms  in  the  upper 
floors,  or  even  that  to  the  boiler  room,  could 
be  tightly  closed  so  that  the  tendency  for 
down  draft  would  cease. 
New  York.  T.  W.  R. 
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Half  Plan  &  Section 


New     Methods     in     Temperature-Control 
Practice. 


In  a  recent  issue  of  The  Heating  and 
Ventilating  Magazine  a  correspondent 
called  attention  to  the  fact  that  while  large 
buildings  are  equipped,  during  construction, 
with  an  automatic  heat-regulating  system, 
such  as  the  well-known  methods  of  com- 
pressed-air control,  such  systems  are  rarely 
installed  in  old  buildings,  because  of  the 
cost  and  inconvenience  which  would  result 
from  the  tearing  up  of  floors  and  plaster  in 
order  to  lay  the  air  pipes. 

In  reply  to  this  correspondent  it  was 
pointed  out  that  several  methods  of  indi- 
vidual radiator  control  have  been  developed 
within  recent  years.  In  addition  to  those 
mentioned,  one  of  the  most  interesting  in- 
dividual unit-control  systems  has  been 
brought  out  by  the  Fulton  Company,  of 
Knoxville,  Tenn.,  under  the  name  of  the 
"Ja-Nar."  This  system  makis  use  of  a 
radiator  covering  made  of  pressed  steel, 
equipped  with  louvres  which  are  under 
the  control  of  a  thermostat  placed  in  the 
room  and  as  near  the  radiator  as  may  be 
desired.  This  system  constitutes  a  separ- 
ate and  selective  method  of  room  heat  reg- 
ulation for  buildings  equipped  with  direct 
steam  or  hot  water  systems,  at  the  same 
time  fully  concealing  the  radiator,  as  the 
covering  is  paneled  and  finished  in  grained 
or  plain   baked  and  polished  enamel. 

When  used  with  this  method  of  heat- 
regulation,  the  thermostat  is  placed  di- 
rectly in  the  current  of  the  inflowing  room 
air,  as  shown  in  the  sketch.  Being  set  to 
expand  at  rising  temperatures  between  60* 
and  70*  F.  and  conversely,  to  contract  on 
lowering  temperatures  between  these  limits, 
the  thermostat  travels  forward  or  back- 
ward as  the  incoming  air  strikes  upon  its 
surface  and  operates  to  open  or  close  a 
series  of  louvfes  which  extend  across  the 
front  of  the  covering.  When  these  louvres 
are  open,  circulation  of  air  by  induction  is 
at  once  established  from  the  main  air  inlet 
at  the  base  of  the  covering,  and  heating  of 
the  room  by  convection  follows. 

When  the  room  temperature  rises  to  the 


Front  Elevation  Showing  Operating  Device 


ARRANGEMENT      OF      TEMPERATURE      CON- 
TROLLING  MECHANISM  IN  JANAR  RADI- 
ATOR   CABINET 

desired  degree  the  thermostat  will  attain 
its  normal  position,  causing  the  louvres  to 
close  and  stopping  the  circulation  of  air 
over  the  coils.  It  is  stated  that  a  tempera- 
ture regulation  to  within  2*  can  be  ob- 
tained in  this  manner. 

One  of  the  notable  results  of  this  opera- 
tion is  the  effect  on  the  enclosed  air  when 
the  louvres  are  entirely  shut.  The  flow  of 
air  over  the  radiator  at  once  ceases  with 
the  result  that  the  air  within  the  enclosure 
attains  practically  the  temperature  of  the 
steam  so  that  condensation  ceases. 


Daylight  Saving  Bill  Before  Congress. 

The  severity  of  the  present  winter  in 
most  sections  of  the  country  has  given  an 
impetus  to  the  agitation  in  favor  of  the 
passage  of  the  daylight  saving  bill,  now 
pending  in  Congress.  Twelve  European 
countries,  including  England,  France,  Ger- 
many, Austria-Hungary  and  Italy  have 
adopted  this  plan,  as  has  also  Australia.  As 
is  well-known,  the  plan  proposed  in  the 
bill  is  to  turn  the  hands  of  the  clock  ahead 
one  hour. 
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America's  Coal  Crisis 


Heating  engineers  are  familiar  with  the 
course  of  recent  events  in  connection  with 
the  coal-saving  orders  issued  by  the  na- 
tional fuel  administration.  How  the  Mon- 
day holidays,  running  from  January  to 
March  28,  affect  office  buildings  is  illus- 
trated by  the  accompanying  announcement 
affecting  the  building  in  which  The  Heat- 
ing AND  Ventilating  Magazine  is  located  in 
New  York. 

mmmwM 

Until  further  notice  this  building  m\\  be 
operated  in  strict  accordance  with  the  orders  of 
the  National  Fuel  Administrator. 

On  Mondays 
BcgiODlng  January  21;  1918 

there  will  be  no  heat,  elevator  service 
or  light  supplied,  except  as  follows: 
that  which  is  absolutely  necessary  for 
the  protection  of  the  building,  and  to 
such  occupants  as  are  permitted  by  the 
order  to  have  such  service. 


The  bdUng  wiU  aho  be  operaled  n  tfiict  accordutce  with  atim  of  the 
FimI  Adonislraler  ol  tU  State  of  N«w  York,  ■•  Mki%r.: 

OFHCE  BUILDINGS 

I     NolWeileuiwai>ettied(orhMl>i«betweenlhehounof7P.M.«d7  A  M.  oo 

Mch  hawntm  <ky. 
2.   No  Ihre  iteMi  «nl  be  um)  for  hcatiiig  on  Sundayi  and  hofidtyL 
3    Ekctnc  Efhlmi  to  be  oil  cWn  at  leul  25%. 

ExGcptioa:  bw  rtean  may  be  laed  dung  die  above  ratncled  hour* 
only  (or  the  praleciKia  of  ibe  property 

STORES,  LOFTS  AND  MERCANTILE  BUILDINGS 

1.  No  Kve  rteuB  Wa  be  imJ  (or  he»tiii«  beiw«ai  die  hoin  of  6.30  P  M.  and  6.30 

A.M  oaeKhbu«»day 

2.  No  live  iteMi  wjl  be  uwd  (or  haing  on  Sinday*  and  hdkkyt.  . 

3.  Ek^l^hlii«lobecutdownalleHl25% 

4.  Imenor  d»w  wndow  li^ts«  dial  be  dkonbnued  afitf  7  P   M..  acepdng  »ch 

hghtang  M  ■  neocMaiy  (or  die  pioledion  of  dte  property 
ExGcpdoa:  Live  «em  nay  be  wed  dnng  die  above  folncled  bowf 
only  (or  die  pralecbon  of  die  pnperty 

CRUIKSHANK  COMPANY,  Ao«nt 

Ml  aiMMMMkV   NCW  TOfm  CITT 

TYPICAL   NOTICE    POSTED   IN   NEW   YORK 
OFFICE  BUILDINGS. 


"Office,  banking  and  other  business  build- 
ings shall  not  be  heated  on  Sundays  and 
holidays  or  on  Saturday  after  12  noon,  or 
on  other  days  after  5  p.m.,  except  sufficient 
to  prevent  freezing.  No  elevator  service 
shall  be  given  on  Sundays,  holidays  or  be- 
tween 6  p.m.  and  7  a.m.  on  other  days. 

•'All  wholesale,  retail  and  other  business 
houses  and  stores  shall  open  at  9  a.m.,  and 
close  at  5  p.m.,  for  doing  business  with  the 
public,  with  the  following  exceptions:  Dry 
goods,  department,  clothing  and  variety 
stores  whose  regular  practice  has  been  to 
remain  open  after  7  p.m.,  one  or  more  eve- 
nings a  week,  may  remain  open  until  10  p.m. 
on  Wednesdays  and  Saturdays.  Other  re- 
tail businesses,  whose  regular  practice  has 
been  to  remain  open  evenings  after  7  p.m., 
shall  close  not  later  than  10  p.m.  Pharma- 
cies may  remain  open  after  10  p.m.,  but 
shall  not  use  electric  light  exceeding  a  total 
of  100  watts  after  10  p.m.  Markets  and 
grocery  stores  may  remain  open  until  10 
p.m.  on  Saturdays  and  until  6  p.m.  on  other 
days. 

"Theatres,  motion  picture  houses,  bars, 
bowling  alleys,  billiard  halls,  public  and 
private  dance  halls  and  all  places  of  amuse- 
ment shall  close  at  10  p.m.  Theatres  and' 
dance  halls  may  open  earlier  than  usual. 

"Every  night  except  Saturday  shall  be  a 
Mightless  night.*  'White  Way,*  cluster  or 
other  decorative  street  lighting  is  for- 
bidden. 

"These  orders  shall  not  apply  to  govern- 
ment work,  and  further  exceptions  to  them 
may  be  granted  in  cases  of  public  necessity. 

"It  is  also  recommended: 

"That  the  business  for  the  day  end  at 
5  p.m.  and  evening  activities  end  at  10  p.m.; 
many  public  institutions  desirable  under 
ordinary  condition  should  be  closed 
and  others  curtailed;  schools  should  be  put 
on  a  one-session  basis  as  far  as  practicable. 

"Factories  should  arrange  their  hours  to 
save  daylight  and  to  relieve  peak  load. 
Salaries  and  wages  should  not  be  reduced 
on  account  of  these  orders  and  recommen- 
dations.*' 


THF,    ACTION    TAKEN    IN    BOSTON 

The  action  taken  in  Boston  just  previous 
to  the  shut-down  order  of  Dr.  Garfield  is 
of  more  than  passing  interest.  This  order 
was  issued  by  James  J.  Storrow,  fuel  admin- 
istrator for  New  Englknd,  on  January  9 
and  went  into  effect  at  once: 


THF,  GARFIELD  SHUT-DOWN  ORDER 

The  principal  requirements  of  the  Gar- 
field shut-down  order  are  also  presented 
herewith  to  give  our  readers  a  permanent 
record  of  a  situation  that  will  probably  not 
arise  again  in  the  lifetime  of  the  present 
generation: 
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Until  further  order  of  the  United  States 
Fuel  administrator,  all  persons  selling  fuel 
in  whatever  capacity  shall  give  preference 
to  orders  for  necessary  requirements: 

A— Of  railroads; 

B— Of  domestic  consumers,  hospitals,  char- 
itable institutions,  and  army  and  navy 
cantonments; 
C— Of  public  utilities,  telephones  and  tele- 
graph plants: 
D— Of  ships  and   vessels   for   bunker   pur- 
poses : 
E— Of  the   United  States  for  strictly  gov- 
ernmental     purposes,      not      including 
orders  from  or  for  factories  or  plants 
working    on    contracts   for   the    United 
States; 
F— Of  municipal,  county  or  state  govern- 
ments for  necessary  public  uses; 
G— Of  manufacturers  of  perishable  food  or 
of  food   for  necessary  immediate  con- 
sumption. 
The  order  further  provided  that  on  Jan- 
nary  18,    19,   20,   21    and   22,    1918,   no   fuel 
should  be  delivered  to  any  person,  firm,  as- 
sociation or  corporation  for  any  uses  or  re- 
quirements  not   included   in   the   foregoing 
list  until  the  requirements  included  in  the 
list  should  have  been  first  delivered. 

On  January  18,  19,  20,  21  and  22,  1918, 
and  also  on  each  and  every  Monday  be- 
ginning January  28,  1918,  and  continuing  up 
to  and  including  March  25,  1918,  no  manu- 
iacturing  plant  shall  burn  fuel  or  use  power 
derived  from  fuel  for  any  purpose  except — 

A— Such  plants  as  from  their  nature  must 
be  continuously  operated  seven  days 
each  week  to  avoid  serious  injury  to 
the  plant  itself  or  its  contents. 

B— Manufacturers  of  perishable  foods. 

C— Manufacturers  of  food  not  perishable 
and  not  in  immediate  demand,  who  may 
burn  fuel  t^  such  extent  as  is  author- 
ized by  the  Fuel  Administrator  of  the 
State  in  which  such  plant  is  located  or 
by  his  representative  authorized  there- 
for, upon  application,  by  the  United 
States   Food  Administrator. 

D—Printers  or  publishers  of  daily  papers 
may  burn  fuel  as  usual  excepting  on 
every  Monday  from  January  21  to 
March  25,  1918,  inclusive,  on  which 
days  they  may  burn  fuel  to  such  ex- 
tent as  is  necessary  to  issue  such  edi- 
tions as  such  papers  customarily  issue 
on  important  national  legal  holidays, 
and  where  such  papers  do  not  issue  any 
editions   on    a   holiday,    they   are    per- 


mitted to  issue  one  edition  on  the  said 
Mondays. 

E— Printing  establishments  which  were  al- 
lowed to  burn  fuel  op  January  18,  19,  20 
and  22,  to  the  extent  necessary 
to  issue  current  numbers  of  magazines 
and  other  publications  periodically 
issued. 

On  each  Monday,  beginning  January  21, 
1918,   and   continuing   up   to   and   including 
Monday,   March  25,   1918,  no  fuel  shall  be 
burned,  except  to  such  extent  as  is  essential 
to  prevent  injury  to  property  from  freezing, 
for  the  purpose  of  supplying  heat  for: 
A — Any  business  or  professional  offices,  ex- 
cept offices  used  by  the  United  States, 
State,     county     or    municipal    govern- 
ments,    transportation     companies,     or 
which  are  occupied  by  banks  and  trust 
companies  or  by  physicians  or  dentists. 
B — Wholesale  or  retail  stores,  or  any  other 
stores,    business    houses    or    buildings 
whatever,  except  that  for  the  purpose 
of  selling  food  only,  for  which  purposes 
stores  may  maintain  necessary  heat  un- 
til   12  o'clock  noon,   and   for   the   pur- 
pose of  selling  drugs  and  medical  sup- 
plies only,  stores  may  maintain  neces- 
sary heat  throughout  the  day  and  eve- 
ning. 

C — Theatres,  moving  picture  houses,  bowl- 
ing alleys,  billiard  rooms,  private  or 
public  dance  halls,  or  any  other  place 
of  amusement.* 

On  the  above  specified  Mondays,  no  fuel 
shall  be  burned  for  the  purpose  of  heating 
rooms  or  buildings  in  which  liquor  is  sold 
on  those  days. 

No  fuel  shall  be  burned  on  any  of  the 
foregoing  specified  Mondays  for  the  pur- 
pose of  supplying  power  for  the  movement 
of  surface,  elevated,  subway  or  suburban 
cars  or  trains  in  excess  of  the  amount  used 
on  the  Sundays  previously  thereto. 

The  order  provides  that  nothing  in  this 
order  shall  be  held  to  forbid  the  burning 
of  fuel  to  heat  rooms  or  such  portions  of 
buildings  as  are  used  in  connection  with  the 
production    or   distribution    of   fuel. 

The  State  fuel  administrators  are  author- 
ized by  the  order  to  issue  orders  on  special 
applications  for  relief,  where  necessary,  to 
prevent  injury  to  health  or  destruction  of 
or  injury  to  property  by  fire  or  freezing. 

The  order  is  effective  in  all  of  the  terri- 
tory of  the  United  States  east  of  the  Missis- 
sippi River,  including  the  whole  of  the 
states  of  Louisiana  and  Minnesota. 


♦The   closing   day   for   this   class    of   buildings   was 
changed    to    Tuesday. 
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Illinois   State    Council   of   Defense   Issues 
Heating  Rules. 

A  4-page  circular  has  been  issued  by 
the  Illinois  State  Council  of  Defense,  con- 
taining abstracts  of  the  recent  bulletin  pub- 
lished by  the  Engineering  Experiment  Sta- 
tion of  the  University  of  Illinois  on  "The 
Economical  Purchase  and  Use  of  Coal  for 
Heating  Homes."  The  rules  are  given 
with  special  reference  to  conditions  in 
Illniois.  Among  other  things  the  bulletin 
states: 

No  system  of  heating  can  be  economical 
unless  a  careful  inspection  of  the  building 
is  made  and  every  precaution  taken  to  pre- 
vent the  entrance  or  inleakage  of  cold  air 
around  the  windows  and  doors,  especially 
those  on  the  windward  sides.  Whenever 
cold  air  leaks  into  a  house  an  equivalent 
volume  of  warm  air  leaks  out,  and  the  heat- 
ing plant  must  make  up  this  loss  of  heat 

In  frame  buildings  the  outside  walls 
should  not  only  be  air-tight,  but  the  air 
spaces  between  the  studs  should  be  com- 
pletely closed  off  at  the  basement  and  at 
the  attic,  so  that  air  currents  cannot  pass 
up  through  these  spaces. 

Under  "Operation  of  House  Heaters"  it 
is  stated: 

(1)  Heating  surfaces  should  be  kept 
clean  and  free  from  soot  and  ash  accumula- 
tions, and  the  entire  ash-pit  should  be 
cleaned  daily. 

(2)  Grates  should  be  true  and  not  warped, 
should  move  easily,  and  should  have  no 
broken  places  for  coal  to  drop  through. 
Unburned  or  partly  burned  coal  should  not 
appear  in  the  ashes  at  any  time. 

(3)  The  fuel  pot  should  be  kept  full  with 
fire  surface  at  the  level  of  fire  door;  let 
ashes  accumulate  on  (not  under)  the  grate 
in  mild  weather.  Grates  should  not  be 
shaken  too  long  nor  violently;  and  clinkers 
should  be  removed  with  as  little  disturb- 
ance of  the  fire  as  possible.  Do  not  shake 
or  disturb  a  very  low  fire  untU  you  have 
added  and  ignited  a  little  fresh  fuel. 

(4)  Anticipate  the  heating  demand  by  fir- 
ing promptly  when  the  outside  temperature 
begins  to  drop,  or  the  wind  increases.  Do 
not  allow  a  fire  to  burn  too  thin  nor  to 
develop  holes  in  the  fire  bed. 


(5)  If  the  heater  is  small  for  its  work, 
do  not  use  coal  containing  a  large  amount 
of  fine  material. 

(6)  The  house  should  be  kept  at  a  uni- 
form temperature  and  should  not  be  allowed 
to  cool  down  more  than  ten  degrees  at 
night. 

(7)  The .  temperature  of  all  rooms  should 
be  as  low  as  is  consistent  with  comfort.  To 
heat  a  house  to  75*  F.  instead  of  to  70*  F. 
with  an  average  outside  temperature  of  40* 
F.  for  the  entire  heating  season  means  a 
17%  increase  in  fuel  consumption. 


Wood  Versus  CoaL 

The  United  States  Fuel  Administration  in 
coroperation  with  the  Departure  of  Agri- 
culture has  inaugurated  an  intensive  cam- 
paign for  the  substitution  of  wood  for  coal. 
The  action  is  taken  as  a  means  of  conserv- 
ing the  coal  supply  and  experts  from  the 
fuel  administration  estimate  that  the  utili- 
zation of  the  nation's  vast  available  wood 
supply  would  go  far  toward  meeting  the 
shortages  of  50,000,000  tons  in  the  nation's 
coal  supply. 

In  this  connection  it  is  announced  that 
the  Department  of  Agriculture  will  provide 
the  services  of  expert  foresters  who  will 
supervise  cutting  of  wood  so  that  no  dam- 
age may  be  done  to  growing  timber  and 
that  the  largest  use  may  be  obtained  of  the 
supply  of  wood. 

One  cord  of  hard  wood  is  equal  to  a  ton 
of  coal,  according  to  the  experts  of  the 
fuel  administration.  One  ton  of  coal  is 
released  for  use  in  war  work  for  every 
cord  of  wood  substituted.  The  Depart- 
ment of  Agriculture  and  the  fuel  adminis- 
tration have  statistics  showing  that  there 
is  a  vast  quantity  of  dead  wood  in  many  sec- 
tions of  the  country  and  that  the  supply  of 
wood  in  many  communities  is  sufficient  for 
domestic  purposes  in  those  parts.  This 
wood  in  many  instances  is  destroyed  as 
waste  and  its  conservation  would  not  only 
serve  the  patriotic  purpose  of  conserving 
coal  needed  to  win  the  war  but  will  also 
prove  a  measure  of  economy  to  the  users. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


59 


Needs  of  U.  S.  Public  Service  Keterve. 

The  army  and  navy  staff  departments 
continue  to  need  men  of  engineering  ex- 
perience, especially  in  industrial  lines,  says 
an  announcement  made  by  Henry  N.  More, 
publicity  director  of  the  United  States 
Pablic  Service  Reserve,  in  Washington.  At 
present  the  outlook  is  that  the  demand  will 
continue  throughout  the  period  of  the  war. 
The  reserve  keeps  on  file  the  records  of 
men  willing  to  serve  when  called  and 
points  out  that  this  service  enables  one  to 
keep  in  touch  with  his  own  profession 
while,  at  the  same  time,  he  becomes  a  com- 
missioned ofHcer.  It  is  also  pointed  out 
that  the  service  is  usually  in  the  United  • 
States. 


by  the  War  Department  as  chief  of  the 
Production  Division  of  the  Ordnance  De- 
partment, intrusted  with  the  task  of  super- 
vising and  stimulating  the  production  of  all 
ordnance  supplies.  The  appointment  of 
Mr.  Tripp  is  one  of  the  important  steps  in 
the  reorganization  of  the  Ordnance  De- 
partment, announced  recently  by  its  chief, 


Opportunities  for  Civilian  Workers  in  the 
Ordnance  Department. 


Several    thousand    civilian    workers    are 
called  for,  in  addition  to  those  secured  up 
to  date,  for  service  in   the  Ordnance  De- 
partment,    in     Washington.    The     United 
States   Civil    Service    Commission    is    con- 
ducting  an    extensive   campaign   to   obtain 
this  needed  help.    Among  the  clerical  posi- 
tions open  are  the  following:  2,000  stenog- 
raphers and  typewriters,  men  and  women, 
$1100  to    $1200    a    year;    2000    typewriter 
operators,  men  and  women,  $1100  to  $1200 
a  year;  200  general  clerks,  men  and  women, 
$1100    a    year;    500    index   and    catalogue 
clerks,  men  and  women,  $1100  to  $1200  a 
year;  200  clerks   qualified   in   business  ad- 
\   ministration,    $1200    to    $1500    a    year;    300 
schedule  clerks,  men  and  women,  $1400  to 
$1600  a   year;    300   production    clerks,    not 
more  than  $1500  a  year;   100  statisticians, 
$1800   a    year;    100    multigraph    operators, 
men   and   women,   $1000   to   $1200  a   year. 
There   are    also    wanted    200   engineers    of 
tests  of  ordnance  material,  $1500  to  $2400 
a     year,     an     equal     number    of    assistant 
engineers;   also  500  mechanical   draftsmen, 
$800  to  $1800  a  year;  50  gauge  designers, 
$2000  to  $3000  a  year;  and   100  apprentice 
draftsmen,  $480  a  year.    A  large  number  of 
inspection   positions  are  also  open. 


Heating  Men  in  Military  Service. 

Guy  E.  Tripp,  heretofore  chairman  of 
the  Westinghouse  Electric  &  Mfg.  Co., 
East   Pittsburgh,   Pa.,   has   been   appointed 


COLONEI.  GUY  E.  TRIPP 
Chief  of  Production  Division,  Ordnance  Department. 

General  Crozier.  Mr.  Tripp  was  selected 
because  of  his  experience  in  the  manu- 
facture of  munitions  of  all  kinds,  the 
Westinghouse  company  having  filled  large 
contracts  from  the  British  and  Russian 
governments  immedately  on  the  outbreak 
of  the  European  War.  Mr.  Tripp  is  cred- 
ited with  bringing  to  the  department  the 
highest  obtainable  type  of  experience  and 
ability  to  insure  speedy  and  careful  pro- 
duction of  munitions.  The  board  of  direc- 
tors of  the  Westinghouse  company  has 
given  him  a  leave  of  absence  for  the  dura- 
tion of  the  war. 

H.  H.  Hegeman,  formerly  of  the  Chicago 
office  of  the  Kelly  &  Jones  Co.,  Pittsburgh, 
has  received  his  commission  as  second 
lieutenant  in  the  regular  army  after  com- 
pleting his  course  at  the  last  officers'  train- 
ing camp  at  Fort  Sheridan.  He  is  now 
stationed  at  one  of  the  southern  canton- 
ments and  is  attached  to  the  infantry 
branch  of  the  regulars. 
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The  Weather  for  December  1917 


Feb. 

1918. 


New 
York 


Bos- 
ton 


Pitts- 
burgh 


Chi- 
cago 


St 
Louis 


Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Normal  temp,  for  month,  degrees  F... 
Normal  mean  temp,  for  month,  deg.  F. 

Total  rainfall,  in 

Total  snowfall,  in 

Normal  precijpitation,  this  month,  in... 

Total  '  wind   movement,   miles •. . . 

Average  hourly  wind  velocity,  miles... 

PrevaUing   direction   of    wind 

Number  of  clear  days 

Number  of  partly  cloudy  days 

Number   of  cloudy  days 

Number  of  days  on  which  rain  fell.. 
Number  of  days  on  which  snow  fell.. 
Snow  on  ground  at  end  of  nionth,  in. 
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RECORD  OF  THE  WEATHER  IN  NEW  YORK  FOR  DECEMBER,  1917. 
(Hourly  Observations  of  the  Relative  Humidity  arc  Plotted  on  this  Chart.) 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  DECEMBER,  1917. 

Plotted  from  records  eepecially  compiled  for  The  Hbating    and    Ventilating    Magazine,    by    the 

United  States  Weather  Bureau.  ^ 

Hca?7  lines  indicate  temperature  in  degrees  F. 
Ughi  lines  indicate  wind  in  miles  per  hour. 

Broken  lines   indicate   relative  humidity   in  percentage  from  readings  taken  at  8  a.  m.  and  8  r.  m. 
8— doar,    P  C — partly  cloudy,     C — cloudy,     R — rain,     Sn — snow. 
Arrows  flj  with  prerailing  direction  of  wind. 
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New  T3rpe  of  Vacuum  Pump 

It  has  long  been  the  aim  of  vacuum  pump 
manufacturers  to  get  as  far  away  as  possi- 
ble from  complicated  features  of  design  and 
to  eliminate  all  gears,  valves,  plungers,  pul- 
leys, belts,  separating  mechanism  or  inter- 
mediate connections  that  were  not  essen- 
tial. A  step  further  in  this  direction  has 
been  taken  by  the  Chicago  Pump  Co., 
Chicago,  111.,  in  its  design  of  the  Chicago 
turbine  vacuum  pump  which  the  company- 
has  recently  placed  on  the  market. 

As  indicated  by  the  accompanying  illus- 
tration the  vacuum  pumping  outfit  con- 
sists of  a  cast-iron  receiver  with  two  im- 
pellers on  one  shaft,  directly  connected 
and  driven  by  one  electric  motor.  One  im- 
peller draws  the  air  and  water  from  the 
heating  system,  while  the  second  impeller 
discharges  the  condensation  water  directly 
into  the  boiler.  There  is  no  other  mechan- 
ism in   the  equipment. 


The  same  equipment  is  used  for  air  line 
vacuum  heating  where  the  air  is  withdrawn 
from  the  heating  system.  The  air  line  pump 
is  similar  in  construction  to  the  return  line 
vacuum  pump,  with  the  exception  that  it 
embodies  only  one  air  impeller,  as  it  does 
not  have  to  discharge  water  into  the  boiler. 
A  difficulty  sometimes  experienced  with  air 
line  pumps  is  that  an  unavoidable  slug  of 
water  coming  from  heating  system  may 
stall  the  air  line  pump,  but  since  the  Chicago 
turbine  air  line  pump  depends  upon  water 
to  help  it  maintain  a  vacuum,  no  amount 
of  water  interferes  with  its  operation.  If 
too  much  water  returns  from  the  heating 
system,  it  overflows  through  an  overflow 
provided  for  that  purpose. 

When  in  operation  on  a  return-line  sys- 
tem, the  air  impeller  D  revolves  in  the  cen- 
ter of  the  water  brakes  G  which  are  sta- 
tionary. The  centrifugal  force  imparted  to 
the  water  by  the  air  impeller  and  the  con- 
stant breaking  up  of  the  water  by  the  water 
brakes,  creates  a  suction  or  vacuum  in  the 
center  of  the  air  impeller,  which  in  turn 
creates  a'  vacuum  on  the  return  line  A, 
through  suction  inlet  F,  which  connects  to 
return  line  A.  The  air  and  water  drawn 
through  this  impeller  accumulate  in  the 
receiver  and,  when  the  water  level  reaches 
the  centrifugal  water  pump  E,  which  is 
located  a  few  inches  above  the  air  impeller, 
it  is  discharged  into  the  boiler  through  dis- 
charge pipe  B.  The  air  is  exhausted  to  at- 
mosphere through  vent  C. 

The  ratio  of  air  to  water  of  this  type  of 
pump  is  8  to  1  at  8  in.  of  vacuum,  while,  at 
a  vacuum  of  3  in.,  it  is  25  to  1.  Therefore, 
at  an  average  vacuum  of  5  in.  and  when 
pumping  the  rated  or  required  amount  of 
water,  this  pump  will  have  a  ratio  of  about 
16  cu.  ft.  of  air  to  1  cu.  ft.  of  water. 

The  manufacturer  emphasizes  the  fact 
that  this  pump  separates  the  air  and  water 
in  the  receiver,  so  that  no  other  air  eliminat- 
ing or  separating  tanks  are  required,  the  air 
being  exhausted  to  the  atmosphere  and  the 
water  only  pumped  against  actual  boiler 
pressure. 


Demand    for    Double-Pipe    Typt    of    Air 
Moisteners. 


NEW  TYPE  OF  CHICAGO  VACUUM  PUMP. 


The  increasingly  persistent  demand  for 
air  moisteners  that  may  be  used  with  some 
of  the  various  types  of  steam  systems  has 
nia^e  it  necessary  for  The  Air  Moistener 
Co.,  of  Chicago,  111.,  to  make  its  Nos.  2,  3 
and  4  sizes  of  moisteners  in  the  double- 
pipe  type.  This  development  has  been  in 
response    to    the    demand    for   vacuum    or 
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molulated  pressure  systems.  In  both  of 
these  systems  the  branch  feeding  the  radia- 
tor is  often  of  such  small  size  and  so 
pitched  that  the  condensation  in  it  will  not 
drain  back  to  the  riser,  but  is  carried  for- 
ward by  the  velocity  of  the  flowing  steam 
into  the  radiator,  finding  an  exit  by  way  of 
the  return  pipe,  with  the  other  condensa- 
tion. 

This  condition,  of  course,  does  no  harm, 
as  far  as  the  heating  function  is  concerned, 
but    if    air    moisteners    were    attached    to 


The  return  connection  of  the  moistener 
leads  to  a  special,  small  thermostatic  trap 
which  discharges  the  water  of  condensa- 
tion to  the  return  line  of  the  heating  sys- 
tefn.  Thus  the  air  moistener  is  connected 
in  the  same  manner  as  a  radiator  of  the 
vacuum  system. 

With  the  vacuum  system,  the  condensa- 
tion is  discharged  to  the  return  hne  of  the 
heating  system,  which  is  below  atmospheric 
pressure.  With  the  modulated  pressure 
systems  the  return  is  at  or  very  near  at- 
mosphere, but  the  feed  line  somewhat  above 
atmosphere,  so  there  is  always  an  incentive 
for  the  condensation  to  flow  from  the 
moistener  to  the  return  side  of  the  sys- 
tem. Vacuum  systems  which  are  operated 
at  atmosphere  pressure,  or  below,  on  the 
feed  side  will  not  of  course  discharge  mois- 
ture to  the  air.  It  is  necessary  to  raise  the 
pressure  to  one  or  two  pounds,  at  the  same 
time  raising  the  pressure  on  the  return  line 
in  proportion,  or,  in  other  words,  decrease 
the  vacuum.  This  is  so  that  the  pressure 
differential  at  the  radiator  traps  will  re- 
main the  same. 


DOUBLE-PIPE  TYPE  OF  STEAM  AIR 
MOISTENER. 


Trade  Literature. 


Internationai,  One-Pipe  Heaters  are 
featured  in  a  catalogue  issued  by  the  Inter- 
national Heater  Co.,  Utica,  N.  Y.,  and  en- 
tirely devoted  to  this  type  of  warm-air  fur- 
nace. As  its  name  implies,  the  heater  uses 
only  one  large  register  which,  however,  is 
divided   into   two   parts.     The   central   por- 


branches  under  such  conditions,  condensa- 
tion in  the  branch  pipe  and  in  the  jacket 
surrounding  the  moistener,  when  the  radia- 
tor was  shut  off,  would  be  carried  into  the 
air  moistener  and  discharged  from  it,  to- 
gether with  the  steam. 

It  was  therefore  necessary  to  provide  the 
moistener  with  a  drain  of  its  own.  To  this 
end  the  makers  now  produce  the  small 
sizes  of  moisteners  in  the  double-pipe  type. 
As  shown  in  the  illustration,  the  moistener 
is  provided  with  a  separate  supply  and  re- 
turn which  enter  and  lead  from  the  bottom 
of  the  separator  chamber,  constituting  the 
lower  part  of  the  moistener.  Any  con- 
densation occurring  in  the  inlet  connection, 
or  carried  into  it  by  the  flowing  steam,  is 
deposited  in  this  separator  chamber,  where 
it  together  with  the  condensation  occurring 
in  the  jacket  of  the  moistener,  are  led 
away  by  the  return  pipe,  leaving  only  dry 
vapor  to  be  discharged  from  the  moistener. 
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tion  of  the  register  carries  up  the  heated 
air  while  the  outer  portion  of  the  same 
register  serves  as  an  intake  for  the  indoor 
air  as  it  cools,  thus  providing  a  recircu- 
lating feature.  As  the  space  between  the 
outer  and  inner  casings  is  always  filled  with 
cool  air  returning  to  be  heated,  this  type  of 
furnace,  it  is  claimed,  will  not  heat  the 
cellar.  International  one-pipe  heaters  are 
made  in  six  sizes  designed  to  warm  from 
4  to  14  ordinary-sized  rooms.  The  special 
register  furnished  is  finished  in  oxidized 
copper,  of  plain  lattice  design. 

A  No-Tank  Vacuum  Ci.eaner  is  the  way 
the  Connersville  centrifugal  vacuum  cleaner 
is  designated  in  recent  circular  matter 
issued  by  the  United  Vacuum  Appliance  Co., 
Connersville,  Ind.  It  is  described  as  radi- 
cally different  in  construction  and  opera- 
tion from  all  other  designs.  It  may  be 
used  not  only  for  removing  dust  from  dry 
surfaces,  but  also  to  suck  up  soap  suds  and 


ROTOR  USED  WITH  NOTANK  VACUUM 
CI.EANER. 


dirty  water  from  carpets  and  rugs  after 
they  have  been  scoured.  It  is  also  adapted 
to  drying  floors  of  cement,  tile  or  linoleum, 
after  they  have  been  scrubbed.  This  scrub- 
bing is  often  accomplished  by  the  use  of  an 
electric  rotary  scrubbing  brush.  Nothing 
but  clean  air  passes  through  the  vacuum 
pump,  as  all  the  refuse  is  continuously  dis- 
charged into  the  sewer  by  the  fiutted  rotor, 
under  no  pressure.  This  centrifugal  sep- 
aration of  the  air  and  refuse,  together  with 
their  automatic  discharge,  is  accomplished 
without  tanks,  box,  screens,  or  buckets.  The 
rotor  shown  in  the  accompanying  illustra- 
tion is  responsible  for  the  separation  of  the 
idirt  and  air. 

Hydro  Gas  Meters,  made  by  the  Bacha- 
jrach  Industrial  Instrument  Co.,  Pittsburgh, 


Pa.,  ^re  described  in  a  new  catalogrue  (E), 
issued  by  this  company.  First  is  given  a 
review  of  the  various  methods  employed 
for  measuring  gases,  such  as  impact  and 
Pitot  tubes,  orifices,  nozzles,  venturi  tubes, 
etc.,  cuts  being  used  to  illustrate  these 
methods.  It  is  pointed  out  that  in  each  of 
these  devices,  the  differential  pressure  is 
the  quantity  to  be  measured,  and  then  fol- 
lows a  description  of  the  Hydro  instru- 
ment which  measures  and  records  this  dif- 
ferential pressure.  By  varying  the  propor- 
tions of  the  instrument,  any  desired  mag- 
nification of  the  differential  pressure  can 
be  obtained. 

Applications  of  the  Hydro  volume  meter 
to  blast  furnaces,  producer  plants,  etc.,  are 
given,  as  well  as  measuring  air  for  mine 
and  building  ventilation.  The  instrument 
is  also  made  portable  for  use  of  the  test- 
ing engineer  and  the  efficiency  expert. 


How  Anyone  Can  Make  a  Jointless, 
Gas-Tight  Furnace  Lining  is  told  in  a 
16-page  illustrated  fo^lder  received  from 
the  Betson  Plastic  Fire  Brick  Co.,  Rome, 
N.  Y.  The  folder  shows  how  the  "pl^is- 
tic  fire  brick"  made  by  this  company  is 
used  in  forming  one-piece-  linings  for  steam 
boiler  furnaces.  The  old  lining  of  fire- 
bricks or  blocks  is  first  removed  and  the 
plastic  material  is  then  placed  in  the  form 
of  chunks,  consolidated  with  a  mallet  and 
smoothed  with  a  trowel,  occupying  the 
same  thickness  as  the  old  lining.  The 
special  mechanical  process  used  in  the  pre- 
paration of  this  material  is  said  to  elimi- 
nate expansion  and  contraction  with  tem- 
perature changes.  After  the  material  has 
been  dried  and  set  by  a  slow  fire  for  four 
or  five  hours,  the  furnace  can  be  put  into 
full  service.  No  molds  or  special  forms  arc 
used.  The  same  material  is  used  for  form- 
ing baffles  in  water-tube  boilers. 

Industriai.  EivECTric  Heating  Apparatus. 
carrying  the  entire  product  in  this  line  of 
the  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa.,  is  presented  to  the  trade 
in  a  new  catalogue  (8-E.).  The  line  in- 
cludes steel-clad  heaters  for  many  indus- 
trial processs,  immersion-type  water  heat- 
ers, etc.  Data  are  given  for  calculating  the 
proper  amount  of  heating  to  provide  for 
water  and  for  the  heating  of  buildings. 
Westinghouse  electric  heaters,  which  arc 
of  the  ribbon  type,  are  described  and  also 
the  company's  system  of  thermostatic  con- 
trol. The  catalogue  should  prove  of  value 
to  any  man  whose  work  includes  the  appli- 
cation of  heat  at  moderate  temperatures  for 
industrial  purposes. 
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REVERSING  DAMPERS- 

In  many  buildings  it  is  considered  desirable  to  put  the  warm  air  in  at 
the  upper  openings  during  the  winter,  drawing  the  cold  air  out  of  the  lower 
exhaust  openings  at  the  floor,  while  in  summer  it  is  preferred  to  draw  the 
hot  air  at  the  ceiling  off  through  the  upper  openings  and  putting  the  cold  air 
in  through  the  lower  openings.  In  other  cases  it  may  be  desirable  to  use 
upward  ventilation  (supply  openings  low  and  exhaust  openings  high)  whenever 
ci^r  smoke  is  to  be  handled,  and  downward  ventilation  (supply  openings 
high  and  exhaust  openings  low)   at  all  other  times. 

In  the  ordinary  duct  system  such  a  reversal  is  impossible,  but  in  cases 
where  the  supply  and  exhaust  fans  are  set  close  together,  or  where  the  main 
supply  and  exhaust  ducts  run  near  each  other,  it  is  possible  to  provide  for  such 
conditions  by  the  proper  arrangement  of  one  or  more  dampers. 

The  single  reversing  damper  is  shown  in  Fig.  1,  the  duct  E  being  con- 
nected   to    the    suction    opening    of    the    exhaust    fan,    the    duct    S    to    the    discharge 


CLCVATJON 
FIG.   3. 


opening  of  th*:  supply  fan,  the  duct  U  to  the  upper  openings  in  the  building 
and  the  duct  L  to  the  lower  openings  in  the  building.  It  is  self-evident 
that  the  turning  of  the  damper  from  the  position  shown  in  full  lines  to  the 
position  shown  in  dotted  lines  will  reverse  the  flow  of  air  in  both  the  ducts 
U  and  L.  The  ducts  coming  into  such  a  damper  must  all  be  of  the  same 
size  and  dimensions,  the  height  H  of  the  damper  being  the  same  as  the 
height  of  the  duct.  The  radius  of  the  damper  casing  r  is  equal  to  the 
width  of  the  duct  D,  plus  a  few  inches  (to  allow  for  the  construction  in  the 
middle  of  the  damper).  The  damper  radius  R  is  equal  to  2r  or  twice  that 
of     the     casing. 

A  second  method,  where  the  ducts  are  not  on  the  same  level,  is  shown 
in  Fig.  2.  Here  the  opening  of  slides  A  and  D  closing  B  and  C  or  the 
opening  B  and  C  and  the  closing  of  A  and  D  will  reverse  the  flow  in  the 
ducts     U     and    L. 

A  third  method  is  shown  in  Fig.  3,  where  the  opening  of  dampers  A  and  C 
and  the  closing  of  B  and  D  will  reverse  the  flow  in  ducts  U  and  L  from 
what    it    would    be    with    B    and    D    open    and    A    and    C    closed. 


DUCTS— DETAILS  OF  REVERSING  DAMPERS 


No.   U-B 


Digitized  by 


Google 


TM&  M&ATI/<G  A^D  VfrAITILATI/SG    MA6AZL>^£-n23  BRCADWAY-X.YCiTY. 


AMERICAN  RADIATOR  COMPANY'S  ROCOCO  TWO-COLUMN 
RADIATORS  FOR  STEAM  AND  WATER 


Connections:  Water — Extra-heavy  right 
and  left-threaded  nipples  top  and  bottom. 
Stsam — Extra-heavy  rifj^ht-threaded  nipples 
at  bottom  only  and  with  right  and  left- 
threaded   nipples   at   bottom   only. 

Low  Drip  Hubs:  One-Pipe  Steam— on 
supply  leg-section;  Two-Pipe  Steam— on 
return    leg-section. 

*  Add  yi  in.  to  length  for  each  bushing. 

DIMENSIONS 

H  =  ToUl   overall    height. 

T  =  C.   to  C.   of  tappings. 

F  =  Floor   to   center   of   bottom   tapping. 

W  =  Width   of   Radiator— 7  H    in. 

LW  =  >yidth  of  Radiator  Legs— 8  3/16  in. 

S  =  Width  of  Radiator  Sections — i.e.,  c.  to  c.  of  sections  or  254   in. 


Nominal  Height 

of  Radiator 

H 

T 


45-in.  38-in.  32-in.  26-in.  23-in.  20-in. 

45  25/64     37  45/64     3153/64     26    5/64    23  11/64     20    1/4 
38  25/32     31    3/32     25  13/32     19  15/32    16    9/16     13  41/64 


in.  to  H.  and  F. 
legs  are  special. 


Note:     For   legless   radiators   deduct   3    in.    from   H. 
For  hi^h  legs  add  2  in.  and  for  extra  high  4 
On  45-in.   radiators  high  legs  and  extra   high 

TAPPING   DATA 

All   radiators  are  tapped  2  in.   and  bushed  as   follows: 


Steam,  one-pipe 

Steam,   two-pipe 
Water 


Air  valve  tappings  are    %   in. 

Vapbr  tappings,  top  and  bottom,  opposite  ends  M  in.  supply  and  1/2   in.  return. 

All  tappings  with  right-hand   threads  unless   otherwise   ordered. 


Size  of  Radiator, 

Supply 
n.  Diam. 

F 

Return 

F 

Square  Feet                 I 

In. 

In.  Diam. 

In. 

Up  to  24  inc. 

Over  24  up  to  60  inc. 

1^ 

Over  60  up  to  100  inc. 

Over  100 

Up  to  48  inc. 

4yi 

H 

Over  48  up  to  96  inc. 

I'd 

41/^ 

1 

Over  96 

^yi 

VA 

Up  to  40  inc. 

1 

Over  40  up  to  72  inc. 

IVa 

154 

Over    72 

M4 

1'/^ 

RADIATORS— AMERICAN   TWO-COLUMN    ROCOCO 


No.    14-B 
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AMERICAN  RADIATOR  COMPANY'S  ROCOCO  THREE-COLUMN 
RADIATORS  FOR  STEAM  AND  WATER 


RiATiao  SoifACi  —  i«CAat  Fttf 
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Connections :  WATE«^-€xtra-heavy  right 
and  left-threaded  nipples  at  top  and  bot- 
tom. Steam — ^with  extra-heavy  right- 
threaded  nipples  at  bottom  only  and  with 
right  and  left-threaded  nipples  at  bottom 
only. 

Low  Drip  Hubs:  One-Pipe  Steam— on 
supply  leg-section;  Two- Pipe  Steam— -on 
return   leg-section. 

*  Add  ^  in.  to  length  for  each  bushing. 

DIMENSIONS 

H  =  ToUl   overall    height. 
T  =  C.  to  C.  of  tappings  on  water  radiators. 
F  =  Floor  to   center   of  bottom   tapping. 
W  =  Width  of  radiator— 9  in. 
LW  =  Width   of   radiator  legs— 9  J^    in. 

S  =  Width  of  Radiator  Sections — i.e.,  c.  to  c.  of  sections  or  2^   in. 
Nominal  Height 

of  Radiator  45-in.  38-in.  32-in.  26-in.  22-in. 

H  45  15/16     38  11/32     32  11/32     26  19/32    22  11/32 

T  38  25/32     31    3/32     25  13/64     19  15/32    15    7/32 

Note:     For  legless  radiators  deduct  3   in.  from   H. 

For  high  legs  add  2  in.  and  for  extra  hish  4  in.  to  H  and  F. 
On  45  in.   radiators  high  legs  and  extra   nigh  legs  are  special. 

TAPPING    DATA 


18-iii. 
18    5/16 
11    3/16 


All  radiators  are  tapped  2  in.  and  bushed  as  follows: 


Steam,   one-pipe 


Steam*  two-pipe 


Water 


Supi)Iy 
In.  Diam. 

1 


F 
In. 


F 

In. 


Size  of  Radiator, 
Square  Feet 
/     Up  to  24  inc. 
)     Over  24  up  to  60  inc. 
I     Over  60  up  to  100  inc. 
I    Over  100 
.      Up  to  48  inc. 
.*      Over  48  up  to  96  inc. 
(     Over  96 

)Up  to  40  inc. 
Over  40  up  to  72  inc. 
Over  72 
Air  valve   tappings   are    H    in. 
Vapor  tappings,   top   and   bottom,   opposite   ends    fi    in.   supply  and    ^    in.   return. 
All  tappings   with   right-hand  threads   unless   otherwise   ordered. 


1^ 

2 

k 


Return 
In.  Dimm. 


1*^ 
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Heating  and  ventilating 
large  buildings 

All  buildings, 
such  as  fac- 
tories, schools, 
universites,  col- 
leges, churches, 
stores,  banks, 
hospitals, 
hotels,  theatres, 

1i1lt*Qt*iAQ  d.tld  Large  banks  of  VENTO  Heaters  supplsring  wanned  fresh  air  in  a 

AAi^xMXAx^i^,        MAAv*  Kansas  City  school  buUdizig.    Shows  the  great  range  of  sixes 

possible  with  VENTO  Heaters 

museums    re- 
quiring large  volumes  of  air  freshly  warmed    by 
steam,  vapor  or  water  are  efficiently  served  by 

VENTO  Heaters 

Send  for  our  complete  manual  of  engineering  infor- 
mation containing  tables  of  data  on  temperatures, 
condensations,  ratings,  free  areas  with  charts  on  best 
methods  of  connection,  etc. 

Engineers  and  heating  contractors  should  use  this 
book  for  its  valuable  information. 

AMERICAN  RADIATOR  rOMPANY 

Sales  branches  and  showrooms  in  all  the  large  cities 
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Miscellaneous  Notes. 

Chicago,  111. — An  order  has  been  issued 
by  the  Cook  County  Fuel  Administration 
Committee  which  states  that  "as  a  con- 
servation measure  for  the  purpose  of  re- 
Heving  the  present  coal  shortage  and  in- 
directly to  assist  in  relieving  the  congested 
condition  of  the  railroads,  all  users  in  Cook 
County,  III.,  of  fuel  for  heating  purposes  in 
hotels,  office  buildings,  stores,  shops, 
theatres,  factories,  apartment  buildings, 
flats,  residences,  and  all  other  structures, 
are  hereby  directed  to  maintain  in  all  such 
buildings,  structures,  and  places,  a  tem- 
perature of  not  to  exceed  seventy  degrees, 
except  on  specific  orders  from  a  physician 
where,  in  special  instances,  it  is  necessary 
to  maintain  a  higher  temperature."  The 
order,  unless  withdrawn,  continues  in  effect 
until  April  1,  1918.  Placards  announcing 
the  fuel  administration  committee's  order 
have  been  distributed  by  the  Building  Man- 


agers* Association,  in  which  the  following 
additional  rules  are  given:  Turn  oflF  radia- 
tors in  all  rooms  not  in  actual  use;  venti- 
late properly  but  do  not  waste  heat — waste 
of  heat  is  waste  of  fuel;  turn  out  lights  not 
in  use;  do  not  waste  hot  water— every  gal- 
lon wasted  wastes  so  much  fuel. 

Bozeman,  Mont. — A  central  heating  plant 
for  the  State  Tuberculosis  Sanitorium  at 
Galena,  Mont.,  is  under  consideration.  Fred 
F.  Wilson,  of  Bozeman,  is  the  architect. 

Albert  W.  Clegg.  of  F.  A.  Clegg  &  Co., 
Louisville,  Ky.,  heating  and  ventilating  con- 
tractors, was  married  December  24,  to  Miss 
Mary  Seiler,  of  Louisville.  Mr.  Clegg  is 
now  at  Camp  Joseph  H.  Johnson,  Jack- 
sonville, Fla.,  in  training  for  a  commission 
in  the  Quartermaster's  Reserve  Corps. 

Frank  B.  Howell,  assistant  general  man- 
ager of  sales  of  the  American  Radiator 
Company,  with  headquarters  in  Buffalo,  is 
recuperating  from  an  attack  of  pneumonia. 

A.  C.  Edgar,  for  many  years  manager  of 


HOWARD  &  MORSE 

45  FULTON  ST.,  N.  Y. 

Ventilating  Engineers;  anb  Contractors; 

MANUFACTURERS   OP 

BLAGKMAN  and   DUPLEX  GONE  FANS 


DUPLEX  CONE  PAN 
Belt  Drlten 


which  are  installed  by  us  complete  with  Motors,  Duct 
Work  and  Wiring. 


Aligning,  Rigging  and  Hoisting  done,  with  labor  thoroughly  qualified  from 
long  experience. 

We  make  a  specialty  of  Kitchen  Exhaust  work. 
Prominent  buildings,  hospitals,  theatres,  and  private 
residences  are  among  our  many  and  recent  installations. 

The  Duplex  Cone  Fans  are  semi-conoidal  fans,  made 
especially  to  operate  against  pressure  in  duct  systems. 

The  Blackman  Fans  are  used  for  fresh  air  delivery 
and  in  duct  systems,  when  no  great  pressure  is  involved. 

You  can  have  the  advantage  of  our  experience. 


SEND  FOR  CATALOGUE 


Direct  Connected  to  Motor 
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the  boiler  department  of  the  Abram  Cox 
Stove  Co.,  Philadelphia,  Pa.,  is  acting  as 
technical  expert  for  the  United  States  Ship- 
ping Board  Emergency  Fleet  Corporation, 
with  headquarters  in  the  Commercial  Trust 
Building,  Philadelphia.  Mr.  Edgar  will 
divide  his  time  between  the  Hog  Island, 
Bristol  and  Newark  shipbuilding  plants. 

National  Pipe  &  Supplies  Association  will 
hold  its  ninth  annual  convention  in  Cleve- 
land, O.,  May  13  and  14,  1918.  Headquar- 
ters will  be  at  the  Hollenden  Hotel.  On 
the  three  days  following  this  convention, 
May  15-17,  a  triple  convention  will  be  held 
of  the  National  Supply  &  Machinery  Deal- 
ers' Association,  the  Southern  Supply  & 
Machinery  Dealers*  Association  and  the 
American  Supply  &  Machinery  Manufactur- 
ers' Association. 

Professor  John  R  Allen,  of  the  Univers- 
ity of  Minnesota,  was  in  Washington  re- 
cently attending  a  conference  in  connection 
with  his  work  in  the  Signal  Service  De- 
partment of  the  army. 

Fort  Wajmc,  Ind. — The  expansion  of  the 
General  Electric  Company's  plant  and  the 
increased  demands  upon  the  steam  and 
water  systems  has  created  the  need  for 
more  attention  to  that  portion  of  the  plant. 


A  new  office  is  the  result,  O.  C.  Fink  hav- 
ing been  appointed  supervisor  of  the  steam 
and  water  system.  His  duties  will  be  to 
see  that  the  facilities  in  his  department  are 
utilized  to  good  advantage  and  that  no 
damage  results  from  want  of  heat,  such  as 
freezing  of  pipes  and  too  low  temperatures 
in  the  offices  and  shops  where  men  and 
women  work. 

Central  Supply  Association  will  hold  its 
regular  winter  meeting  in  Chicago,  Febru- 
ary 20,  at  the  Auditorium  Hotel.  An  ad- 
dress will  be  given  by  an  expert  on  "De- 
preciation, Co-Insurance  and  Tax  Reports." 


Manufacturers'  Notes. 

D.  T.  Williams  Valve  Co.,  Cincinnati,  O., 
has  purchased  the  plant  of  the  Queen  City 
Brass  &  Iron  Co.,  of  that  city,  which  will 
be  used  to  give  additional  capacity  for  the 
D.  T.  Williams  Valve  Co.  The  deal,  it  is 
stated,  involved  an  amount  approximating 
$300,000.  The  capital  stock  of  the  D.  T. 
Williams  Valve  Company  will  be  increased 
from  $175,000  to  $750,000,  all  of  which  will 
be   absorbed   by   the   present   stockholders. 

Moline  Heat,  Moline,  111.,  announces  that 


Watch  for  Our  Announcement 


in  the  March  Issue 
of  our 


New 

IMPROVED 

Multivane  Wheel 


GARDEN  CITY  FAN  CO. 


L.  J.  Winf  MfR.  Co. 

352  W.  13th  StrMt 

N«w  York  City 


Establi«h«d  1879 
McCormick  Bldf . 

CHICAGO,  ILL. 


Karstens  Enirin**<'inf  Salos  Co. 
5  Jeff«rson  At«. 
Detroit,  Mich. 
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George  P.  Smith,  for  the  past  four  years 
manager  of  the  heating  department  of  the 
Mine  &  Smelter  Supply  Co.,  Salt  Lake  City, 
Utah,  has  been  appointed  sales  representa- 
tive for  Moline  Heat,  covering  Utah,  part 
of  Nevada,  Wyoming  and  Idaho.  Mr. 
Smith  will  make'  his  headquarters  at  202 
Dooly  Building,  Salt  Lake  City. 

Lavigne  Mfg.  Co.,  Detroit,  Mich.,  an- 
nounces that  the  company's  name  has  been 
changed  to  the  Commonwealth  Brass 
Corporation.  The  management  has  long 
held  the  idea  that  the  former  name  was  not 
truly  representative  of  the  activities  of  the 
company  and  therefore  has  selected  a  title 
more  closely  identified  with  the  brass  in- 
dustry. There  will  be  no  change  in  the 
description,  quality  or  type  of  goods  pro- 
duced by  the  corporation  under  its  new 
name  and  the  personnel  remains  the  same 
as  before,  namley:  President,  P.  D.  Dwight; 
vice-president  and  general  manager,  N.  A. 
Kenwood;  secretary  and  treasurer,  Carl  L. 
Brumme;  superintendent,  C.  S.  Kellum.  It 
is  further  announced  that  J.  P.  Lavigne,  at 
one  time  connected  with  the  Lavigne  Mfg. 
Co.,  is  not  associated  with  the  Common- 
wealth Brass  Corporation. 

Bishop-Babcock-Becker    Co.,     Cleveland, 


O.,  has  secured  control  of  the  Consolidated 
Engineering  Co.,  Chicago,  111.,  manufactur- 
er of  the  Van  Auken  system  of  vacuum 
heating,  Kinealy  air  washers  and  the  Therm- 
ograde  modulation  system  of  heating,  as 
well  as  of  the  Massachusetts  fans,  with 
plants  in  Chicago  and  Watertown,  Mass. 
The  Bishop-Babcock-Becker  Company  is 
preparing  plans  for  a  new  manufacturing 
plant  to  be  built  on  a  site  the  company  has 
purchased  at  Bliss  Road  and  the  Nickel 
Plate   Railroad,   near   Cleveland. 

Crane  Co.,  Chicago,  111.,  distributed  ap- 
proximately $1,200,000  to  its  employees  at 
Christmas  time,  being  10%  of  the  earnings 
of  each  employee.  About  12,000  employees 
shared  in  this  distribution.  The  company 
also  presented  to  each  employee  a  book  of 
war  savings  stamps  partially  filled. 

Union  Radiator  Co.,  Johnstown,  Pa.,  an- 
nounces that  William  Speakman,  formerly 
manager  of  the  company's  Pittsburgh 
branch,  has  been  placed  in  charge  of  the 
company's  Philadelphia  office,  at  106  North 
17th  Street. 

Ohio  Blower  Co.,  Cleveland  O.,  held  a 
convention  of  its  salesmen  at  the  Winton 
Hotel,  Cleveland,  January  3-5  last. 

Sprague  Electric  Works,  New  York,  has 


-.^^ 


'cago  pump  ^ 


CHICAGO   TURBINE  VACUUM  PUMPS 

For  Maintuninf  a  Constant  Vacuum  and  Roturnlnf  Condensation  Directly  to  Boiler 

SIMPLE  -  DURABLE  -  POSITIVE 

One  air  and  one  water  impeller  are  mounted  on  one  shaft  in  cast-iron 
receiver  and  driven  by  one  motor.  Air  and  water  return  at  bottom  of 
receiver,  the  air  is  exhausted  to  atmosphere,  and  water  discharged  to  boiler. 
The  receiver  has  a  low  water  level. 

AIR  LINE  VACUUM    PUMPS 

FOR  USE  ON  AIR  LINE  HEATING  SYSTEMS 

are  even  simpler  than  Vacuum  Pump.  Take  up  little  space.  Run  quietly 
and  will  not  be  affected  by  any  amount  of  water.  We  can  make  quick 
delivery. 

CHICAGO  PUMP  CO.,       900  W.  Lake  St.,  Chicago,  111. 

Manufacturers  of  BILGE,  CONDENSATION.  MULTI-STAGE,  TURBINE. 

HOUSE,  CIRCULATING  and  BOILER  FEED  PUMPS 

and  SEWAGE  EJECTORS 


STANDARD  THERMOMETERS  •  Indicating  and  Recording 

for  VACUUM,  STEAM  and  HOT  WATER  SYSTEMS,  BAKE  OVENS  and  COLD 
STORAGE  PLANTS.  SEVEN  modelfl  of  RECORDING  and  EIGHT  of 
INDICATING  Thermometers.    All  Accurate,  Durable  and  Legible. 

Backed  by  thirty  years  of  Thermometer  manufacturing. 
They  are  practically  Indestructible,  are  sensitlye  to  changing  temperaturee 
and  are  very  easily  installed.     Supplied  with  horisontal  or  vertical  eztenaioD 
and  standard  pipe  thread. 

Ask  for  catalog  No.  100-107  and  trade  prices. 
STANDARD  THERMOMETER  COMPANY,  65  Shirley  St.,  Bosten,  Matt 
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appointed  Frank  W.  Hall  as  commercial 
manager  of  the  company.  With  the  ex- 
ception of  a  short  period,  Mr.  Hall  has  been 
connected  with  the  Sprague  Electric  Works 
continuously  for  22  years  in  various  engi- 
neering and  sales  capacities,  and  for  three 
years  prior  to  his  present  appointment  oc- 
cupied the  position  of  sales  manager.  D.  C. 
Durland,  former  executive  head  of  the 
Sprague  Electric  Works,  has  resigned  to 
accept  the  presidency  of  the  Mitchell  Motor 
Co.,  Inc. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo., 
manufacturers  of  the  Baetz  patent  air  heat- 


ers announces  that  its  recent  orders  include 
i3  heaters  for  the  Newport  News  Ship- 
building &  Dry  Dock  Co.,  12  heaters  for 
the  American  Car  &  Foundry  Co.,  for  its 
shops  in  Depew,  near  Buffalo;  11  heaters 
for  the  Bcrger  Mfg.  Co.,  Canton,  O.;  and 
10  heaters  for  the  Holt  Mfg.  Co.,  Peoria, 
111. 

Lennox  Furnace  Co.,  Marshalltown,  la., 
has  increased  its  capital  common  stock 
from  $250,000  to  $400,000.  The  company 
already  has  an  authorized  issue  of  $100,000 
7%  preferred  stock. 
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Cooperstown,  N.  Y. 


March,  1918 


1123  Broadway.  New  York 


Meeting  the   High 


Cost    of   Heating 
Apparatus 


and    Ventilating 


With  Suggestions  for  Proposed  System  to  Reduce  Cost  of  Installation  and 

Operation. 


What  can  be  done  to  reduce  the  cost 
of  heating  and  ventilating  installations 
whose  constant  and  continued  advance 
in  price  constitutes  a  real  menace  to 
those  interested  in  this  line  of  work? 
The  menace  is  dangerous  and  makes 
itself  visible  in  two  quite  distinct  ways. 
In  the  first  place  the  increase  in  the 
cost  of  all  building  work,  both  on  the 
material  and  labor  end,  tends  to  make 
the  scrutiny  of  every  item  much  more 
close  and  more  critical,  creating  at  the 
same  time  a  temptation  greater  than 
ever  before  to  economize  on  the  equip- 
ment of  the  building  in  order  to  allow 
a  greater  investment  in  the  structure 
or  its  decoration. 

The  second  way  in  which  the  menace 
can  be  clearly  perceived  is  in  the  rise 
of  the  labor  and  material  cost  for 
heating  and  ventilating  work  itself, 
tending  toward  the  omission  of  desir- 
able and  even  necessary  ventilation, 
while  the  heating  end  is  regarded  as  a 
necessary  (but  expensive)  evil. 

What;  then,  can  be  done  to  reduce 
cost  without  a  reduction  of  service 
supplied  or  the  loss  of  permanency  in 
construction?      The    following    sugges- 


tions are  offered  as  serving  to  point 
the  way  toward  maximum  of  economy 
in  installations. 

PIPE    COILS    INSTEAD    Olf    RADIATORS. 

(a)  The  use  of  pipe  coils  in  place 
of  radiators  wherever  possible  for  the 
reason  that  a  pipe  coil  costs  less  per 


FIG.  1— COMMON  TYPE  OF  MITER  COIL  FOR 
ONE-PIPE  CONNECTION. 

square  foot  than  a  radiator,  distrib- 
utes its  heat  over  a  greater  area  and 
can  be  used  in  almost  every  position 
that  would  accommodate  a  radiator. 
While  it  is  true  that  pipe  coils  would 
not  look  well  in  a  residence  or  fine 
office  building  and  are  not  here  ad- 
vocated for  such  work,  in  almost  every 
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Other  building  they  can  be  substituted 
with  advantage  especially  if  made  of 
the  retum-bend  or  miter-coil  pattern. 
There  is  no  logical  reason,  in  these 
times  at  any  rate,  to  object  to  pipe 
coils  in  any  basement  or  in  schools, 
garages,  halls,  auditoriums,  industrial 
buildings,  railroad  stations,  fire  houses, 
police  stations,  comfort  stations,  tele- 
phone exchanges,  etc. 

Owing  to  the  efHciency  per  square 
foot  of  a  pipe  coil  being  well  over 
300  B.T.U.  while  cast-iron  radiation 
runs  only  250,  or  even  less,  it  is  possi- 
ble to  reduce  the  radiation  by  over 
17%   where  pipe  coils  are  used. 

Fig.  1  shows  a  common  type  of 
miter  coil  installed  for  one-pipe  con- 
nection, the  coil  practically  being  piped 
up  two-pipe,  but  with  the  return  con- 
nected to  the  one-pipe  riser  through 
the  check  at  the  bottom  of  the  drop, 
the  drop  above  the  check  being  made 
high  enough  \o  furnish  the  head  of 
water  necessary  to  operate  the  flap  of 
the  check. 

AVOID    CEILING   RADIATION. 

{b)  As  the  radiation  is  more  efficient 
when  installed  at  or  near  the  floor, 
avoid  the  use  of  ceiling  coils  and  ceil- 


/^■f^^/yW'/VA^AVlglWy'>^^//^^VA^^^A'/^^/AP<»J>W 


FIG.    2— RETURN-BEND    COIL    FOR    USE    IN 
CRAMPED  QUARTERS. 

ing  radiators.  While  the  placing  of 
radiation  on  the  ceiling  will  not  in- 
crease or  decrease  the  mains  or  boiler 
load,  it  will  increase  the  cost  of  radia- 
tion (approximately  10%,  or  over,  addi- 


tional surface  is  required  for  such  in- 
stallation). 

In  order  to  get  coils  under  windows 
in  cramped  conditions  the  vertical  end 
occurring  on  a  miter  coil  in  some  cases 
would  extend  up  in  front  of  the  glass. 
In  such  cases  the  retum-bend  coil, 
shown  in  Fig.  2,  can  be  installed,  the 
connections  being  arranged  as  shown 
in  Fig.  1.  For  those  objecting  to  the 
check  valve  a  water-seal  can  be  substi- 
tuted, the  only  object  being,  of  course, 
to  prevent  steam  entering  through  the 
return  connection  and  closing  the  air 
valve  before  the  air  has  been  completely 
expelled. 

LARGER  UNITS  WITH  FEWER  VALVES. 

(c)  The  U3e  of  larger  units  with 
fewer  valves,  never  using  more  than 
two  units  in  any  room  of  ordinary  size 
and  valving  up  larger  rooms  so  that 
one  valve  will  control  as  many  units 
as  practicable.  In  this  way  the  num- 
ber of  valves  is  reduced,  a  multitude 
of  small  runouts  and  connections  are 
eliminated  and  much  labor  can  be 
saved. 

(d)  The  elimination,  as  far  as  pos- 
sible, of  radiator  surface  not  working 
at  full  efficiency,  such  as  recessed 
radiators,  concealed  radiators  and  sur- 
face imder  shelves,  or  where  other 
hindrances  prevent  free  circulation  of 
air  aroimd  and  across  the  heating  sur- 
face. 

(c)  The  use  of  metal  sash  or  wooden 
sash,  with  metal  weather  strips  so  as 
to  reduce  air  leakage  to  a  minimum. 
Also  the  addition  of  storm  sash  or 
double-glazed  windows  wherever  pos- 
sible. Under  this  heading  might  well 
be  included  the  use  of  door  checks, 
double  vestibules,  revolving  doors  or 
other  devices  to  prevent  cold  drafts 
when  the  doors  are  opened. 

(/)  The  omission  of  covering  from 
the  large  steam  mains  in  the  basement 
or  any  other  location  where  the  sur- 
face of  the  main  can  be  utilized  as 
heating    surface.     This    will    not    only 
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reduce  the  cost  of  the  covering  but 
will  at  the  same  time  permit  a  reduc- 
tion of  radiator  surface  proportion- 
ately. 

{g)  The  running  of  all  risers  exposed 
and  uncovered  (instead  of  concealed 
in  chases  and  covered,  as  is  sometimes 
done)  with  a  corresponding  reduction 
in  radiator  surface  in  the  rooms  through 
which  the  risers  pass. 

USE  OP  ONB-PIPE  IN  PI^CE  Ot  TWO-PIPfi 
SYSTEMS. 

{h)  The  use  of  the  one-pipe  steam 
system  either  of  the  "circuit"  or  "Mills" 
variety,  thereby  avoiding  duplication 
of  risers,  all  the  return  valves  on  the 


(;)  Avoid  the  use  of  galvanized-iron 
as  much  as  possible;  black  iron  painted 
with  asphaltum  on  both  sides  wiU  resist 
rust  very  nearly  as  well.  Better  yet 
is  the  substitution  of  a  trunk  line  con- 
sisting of  a  concrete  duct  with  branches 
of  terra  cotta  pipe,  connecting  with 
vertical  tile  flues. 

FLUES  OP   MASONRY   IN   PLACE  OP   SHEW 
METAL. 

Fig.  3  shows  how  a  heating  or  venti- 
lating system  can  be  arranged  so  as  to 
avoid  the  use  of  sheet  metal  from  the 
fan  room  to  the  register  outlet,  pro- 
vided masonry  flues  are  built  from  the 
basement  up  to  the  register  outlet.    Of 


FIG.  3— HEATING  SYSTEM  ARRANGED  TO  AVOID  USE  OF  SHEET  METAL 
FROM  FAN  ROOM  TO  REGISTER  OUTLET. 


radiators  and  much  of  the  return  piping. 

{%)  Avoid  the  use  of  indirect  heat- 
ing as  far  as  possible,  as  it  is  uneco- 
nomical to  operate  and  expensive  to 
install.  In  spite  of  the  fact  that  an 
indirect  radiator  has  an  efficiency  run- 
ning from  400  to  500  B.T.U.  per 
square  foot,  the  cost  of  duct  work,  etc., 
brings  the  indirect  radiator  (per  room 
served)  up  a  higher  cost  price  than 
the  common  direct  radiator. 

Besides  this  an  indirect  radiator  tak- 
ing air  from  outside  operates  on  an 
average  incoming  air  temperature  of 
30°  F.  throughout  the  heating  season, 
while  a  direct  radiator  probably  aver- 
ages 60**  or  possibly  even  higher  owing 
to  the  fact  that  it  does  not  use  out- 
side air. 


course,  for  ordinary  systems  the  verti- 
cal flues  would  be  likely  to  be  located 
on  the  inner  walls*  rather  than  on  the 
outside  walls  as  shown.  This  was  so 
illustrated,  however,  to  explain  a  later 
suggestion  involving  the  warm  (or 
tempered)  air  flues  up  the  outside  walls 
in  order  to  secure  certain  advantages, 
as  later  pointed  out. 

(*)  The  omission  of  covering  from 
air  flues,  especially  where  the  air  is 
for  ventilation  only  and  is  at  or  near 
the  room  temperature.  The  loss  of 
heat  from  large  ducts  is  not  as  great 
as  might  be  supposed  and  if  the 
smaller  branches  are  covered  but  little 
drop  in  temperature  will  be  experi- 
enced. 

It  can  be  demonstrated  by  calculat- 
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ing  the  heat  radiation  from  a  given  size 
of  sheet  metal  duct  that  the  drop  in 
temperature  of  the  air  in  its  passage 
amounts  to  but  little  until  the  small 
branches  flowing  at  a  low  velocity  are 
reached. 

HIGHER   AIR    wnjOCVtltS    IN    THE   DUCTS, 
REQUIRING    LESS    METAL. 

(/)  The  use  of  higher  velocities  in 
the  ducts,  some  engineers  seldom  going 
over  1,000  to  1,200  f.p.m.  velocity  even 
in  the  largest  ducts  while  others  run 
up  to  2,000  f.p.m,  or  over.  The  area 
of  the  duct  in  the  second  case  will  be 
about  50%  less  due,  of  course,  to  the 
increased  speed  of  the  air. 

In  Fig.  4  is  shown  graphically  the 
quantity  of  air  passed  in  one  minute 
by  two  ducts,  one  12  in.  x  12  in.  at  1,000 
ft.  velocity  and  the  other  0.7  ft.  x  0.7  ft. 
at  2,000  ft.  velocity.  It  can  readily  be 
seen    that    the    volumes    are    identical. 


A  PROPOSED  HEATING  SYSTEM  TO  REDUCE 

COST    OF   INSTALLATION    AND 

OPERATION. 

The  increasing  effort  to  economize 
both  on  the  installation  cost  and  the 
coal  consumption  leads  to  the  inquiry  as 
to  whether  a  radical  change .  in  the 
method  of  building  ventilation  would 
not  do  much  to  remedy  the  situation. 

It  is  a  well-known  fact  that  any 
radiating  surface  will  increase  its  heat 
transmission  if  a  current  of  air  blows 
across  it.  This  fact  has  already  been 
recognized  in  the  figuring  of  indirect 
heaters  whose  efficiency  is  considered 
anywhere  from  400  to  500  B.T.U.  per 
square  foot  while  similar  radiation  set 
out  in  the  open  in  the  room  is  only 
considered  as  giving  225  to  250  B.T.U. 
Also  by  the  fact  that  a  common  electric  * 
fan  set  so  as  to  blow  against  an  ordi- 
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FIG.  4— INCREASES  IN  AMOUNT  OF  SHEET  METAL  REQUIRED  FOR  DUCTS, 
DEPENDING  ON  AIR  VELOCITIES  AND  SHAPES. 


But  the  quantities  of  metal  required  are 
not  the  same.  If  a  round  duct  at  2,000 
ft.  velocity  has  its  metal  assumed  as 
unity,  then  a  square  duct  carrying  the 
same  amount  of  air  at  the  same  velocity 
will  require  1.13  times  as  much  metal; 
a  round  duct  at  1,000  velocity  1.38 
times  as  much  and  a  square  duct  at 
1,000  velocity  l.§9  times  as  much. 
These  increases  are  represented  graph- 
ically in  the  lower  right-hand  corner 
of  Fig.  4. 


nary  radiator  will  heat  the  same  room 
much  more  quickly  than  by  the  natural 
air  movement  without  the  fan. 

Suppose  in  buildings  where  ventila- 
tion is  provided — ^particularly  in  schools 
— ^that  the  fresh  incoming  air,  instead 
of  being  put  directly  into  the  room, 
which  is  the  customary  procedure  to 
employ,  should  be  made  to  pass  over 
the  room  radiators  or  secondary  heat- 
ers, becoming  heated  to  any  tempera- 
ture required.     Then  the  room   radia- 
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tion  would  be  working  at  60%  to 
100%  increased  efficiency,  while  the  air 
would  be  entering  warm  enough  to  heat 
the  room  as  well  as  to  ventilate  it. 
On  the  other  hand,  if  the  room  at  any 
time  should  show  a  tendency  to  over- 
heating, a  cutting  off  of  the  secondary 
heater  would  result  in  holding  down  the 
temperature  by  the  voltune  of  cooler 
air  coming  in. 

The  advantages  of  such  a  system 
would  consist  chiefly  of  the  following: 

(1)  Owing  to  its  lower  temperature 
the  air  could  be  efficiently  handled  in 
underground  or  uninsulated  ducts  and 
flues.  _ 

(2)  The  flues  can  be  placed  on  the 
outside  walls  in  the  shape  of  pilasters, 
thus  economizing  on  floor  space  by  the 
omission     of     the     concealing     interior 


wall   often  -  called   a   "breathing   wall." 

(3)  It  is  possible  that  the  amount 
of  direct  radiation  in  the  ropms  may 
be  reduced  in  most  cases,  owing  to  its 
increased  efficiency,  and  certainly  the 
hot  blast  heater  surface  may  be  cut 
nearly  25%* 

(4)  Heat  is  distributed  all  along  the 
full  width  of  the  window  sill,  the  warm 
air  flowing  up  with  a  positive  velocity 
(much  greater  than  the  natural  gravity 
rise  from  a  radiator)  due  to  the  air 
pressure  from  the  supply  fan  being  be- 
hind it. 

(5)  As  a  result  of  this  more  positive 
and  more  distributed  upward  flow  the 
danger  of  cold  down-drafts  under  the 
windows  will  be  greatly  lessened  or 
even  eliminated. 

(6)  There  should  be  little  or  no  heat 


no.  $-PROPOSED  HEATING  SYSTEM  WITH  PIPE  COILS  PLACED  IN  PATH  OF  AIR  SUPPLY. 
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loss  in  transmission  of  air  between  the 
fan  and  the  room. 

(7)  The  room  can  be  cooled  to  any 
reasonable  degree  desired  even  when 
overcrowded  and  in  mild  weather. 

DETAILS  OF   INSTALLATION. 

The  method  of  installation  of  such  a 
system  may  be  assumed  as  following 
somewhat  along  the  scheme  illustrated 
in  Figs.  5  and  6  where  a  pipe  coil  is 
placed  so  as  to  occupy  the  space  under 
a  window  seat  formed  between  the  fresh 
and  exhaust  air  flues.  For  heating 
when  the  ventilating  system  is  not  in 
operation  the  damper  in  the  fresh  air 
flue  can  be  closed  and  the  long  register 
over  the  base  board  can  be  opened  so 
as  to  maintain  a  gravity  circulation 
of  air  in  the  room. 

The  ordinary  school  room  has  radi- 
ator surface  running  from  40  sq.  ft. 
to  130  sq.  ft.,  according  to  size,  ex- 
posure, and  amount  of  glass  surface. 
The  amount  of  fresh  air  is  usually  1,200 
c.f.m.  for  a  40-pupil  room  and  1,500 
c.f.m.  for  a  50-pupil  room.  If  this  air 
is  delivered  to  the  room  coils  at  60*^ 
it  must  be  raised  10^  before  it  can  do 
any  heating  in  the  room — assuming  the 
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PIPE  COIL  SURFACE  REQUIRED 
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FIG.  6— ARRANGEMENT  FOR  MAINTAINING 
AIR  CIRCULATION  OVER  COIL  WHEN  VEN- 
TILATING   SYSTEM   IS   NOT   IN   OPERATION. 


FIG.    7— CHART    FOR    FIGURING    PIPE    COIL 

SURFACE   WITH    PROPOSED    SYSTEM 

OF  HEATING. 

room  temperature  is  to  be  kept  at  the 
usual  7(P  mark. 

Then  if  the  pipe  coil  efficiency  is 
500  B.T.U.  per  square  foot  it  will  take 
1,200  X  60  X  10/55  X  500  =  26  sq.  ft 
of  coil  surface  to  heat  the  air  to  70°  for 
the  40-pupil  rooms  and  1.500  X  60  X 
10/55  X  500  =  33  sq.  ft.  for  the  50- 
pupil  rooms. 

If,  under  ordinary  conditions,  the 
room  required  40  sq.  ft.  of  cast-iron 
radiation  to  heat  it,  the  heat  delivery 
is  40  X  250  =  10,000  B.T.U.  This 
amount  of  heat  supplied  under  the  new 
conditions  would  require  10,000/500  = 
20  sq.  ft.  of  coil  surface.  Thus  the 
coil  surface  for  a  40-pupil  room  with 
a  40-sq.  ft.  radiator  would  be  26  -|-  20 
=  46  sq.  ft.  and  for  a  50-pupil  room 
33  +  20  =  53  sq.  ft  Similarly  for 
a  40-pupil  room  if  the  required  C.I. 
radiator  is  130  sq.  ft.  the  heat  delivery 
is  130  X  250  =  32,500  B.T.U.  and  the 
coil  surface  32,500/500  =  65  sq.  ft 
to  which  is  added  the  coil  surface  for 
ventilating  or  65  +  26  =  91  sq.  ft 
of  coil  for  a  40-pupil  room  and  65  + 
33  =.-  98  sq.   ft.  for  a  50-pupil  room. 

These  results  have  been   plotted   on 
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the  chart  shown  in  Fig.  7.  The  normal 
amount  of  cast-iron  radiation  is  shown 
in  the  column  at  the  left  while  the  pipe 
coil  surface  is  indicated  by  the  scale 
across  the  bottom  of  the  chart.  The 
diagonal  dot  and  dash  line  indicates 
when  the  coil  surface  will  equal  the 
cast-iron  radiator  surface.  The  heavy 
solid  line  marked  1,500  shows  the  coil 
surface  required  (with  1,500  c.f.m.) 
for  any  given  room  radiation  while  the 
parallel  line  marked  1,200  indicates  the 
same  for  1,200  cf.m.  It  can  be  seen 
from  this  chart  that  a  1,500  f.p.m.  room 
requiring  over  52  sq.  ft.  of  cast-iron 
radiation  would  need  less  pipe-coil 
radiation  and  a  1,200  f.p.m.  room  less 
if  requiring  over  67  sq.  ft.  of  cast- 
iron  radiation.  Of  course,  conditions 
may  modify  the  arrangement  shown 
and,  in  some  cases,  it  may  be  advisable 
to  use  regular  indirect  cast-iron  sur- 
face in  place  of  the  coils. 
It  is  desired  to  call  attention  to  the 


narrow  slot  used  for  the  admission  of 
the  heated  air  along  the  window.  This 
is  to  secure  a  more  equal  flow  across 
the  face  of  the  window  and  may  be 
calculated  on  the  basis  of  400  ft. 
velocity  out  of  the  slot  assuming  a  slot, 
say,  3  in.  wide.  Then  for  a  1,200- 
c.f.m.  room,  the  total  area  of  slot 
would  be  1,200/400  =  3  sq.  ft.,  or 
3  X  144  =  432  sq.  in.  The  slot, 
being  3  in.  wide,  measures  432/3  or 
144  lin.  in.  of  slot;  144/12  =  12  lin.  ft. 
which  divided  among,  say,  three  win- 
dows gives  four  lineal  feet  of  slot 
per  window.  This  slot,  of  course,  can 
be  narrowed  and  lengthened  out,  or  can 
be  widened  to  supply  a  larger  volume 
of  air. 

While  practical  difficulties  may  be 
encountered  in  trying  to  work  out  such 
a  scheme  it  would  seem  that  it,  at 
least,  has  enough  desirable  features  to 
entitle  it  to  serious  consideration. 


Measurements  of  Low- Pressure  Steam  Used  for  Heating 
the  Buildings  of  the  University  of  Michigan 

By    J.    E.    EMSWILER, 
Associate  Professor  of  Mechftntca!  Engineering,  University  of  Michigan. 

{Presented  at  the  annual  meeting  of  The  American  Society  of  Heating  and  Ventilating 
Engineers,  in  New  York,  January^  22-24,  1918,) 

lem  of  soon  extending  the  central  heat- 
ing system  to  serve  the  new  Michigan 
Union  Building,  as  well  as  that  of 
providing  heat  for  the  new  and  larger 
library.  Some  information  as  to  the 
present  load  on  the  heating  mains  was 
therefore  necessary,  and  it  was  in  this 
connection  that  the  experiments  were 
made. 

The  low-pressure  steam  furnished  for 
heating  is  made  up  in  part  of  the  ex- 
haust from  the  500  k.w!  main  generat- 
ing unit  of  the  plant  and  its  auxiliaries. 
But  the  amount  of  exhaust  steam  is  by 
far  too  small  in  colder  weather,  and 
the  greater  part  of  the  steam  used  for 
heating    is    delivered    directly   into    th^ 


In  this  paper  are  presented  some 
data  relative  to  the  amount  of  steam 
required  to  heat  the  buildings  of  the 
University  of  Michigan,  and  the  veloc- 
ity with  which  the  steam  is  conveyed 
through  some  of  the  pipes,  together 
with  a  description  of  the  method  em- 
ployed  in   the  measurements. 

The  experiments,  herein  described, 
were  undertaken  at  the  request  of  the 
Buildings  and  Grounds  Departnient  of 
the  university,  to  determine  the  velocity 
and  qu^mtity  of  steam  that  is  being 
carried  through  the  low-pressure  heat- 
ing mains  fed  from  the  central  heating 
plant.  The  Buildings  and  Grounds  De- 
partment is  confronted  with  the  prob- 
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low  pressure  main  through  a  reducing 
pressure  valve  from  the  high  pressure 
header  in  the  plant.  The  proportion 
of  exhaust  steam  and  reduced  pressure 
steam  of  course  varies  throughout  the 
day  with  the  variation  in  load  on  the 
engine  unit,  but  the  average  for  the 
winter  time  is  about  25%  exhaust  and 
75%  reduced  pressure  steam. 

The  entire  amount  of  heating  steam 
is  conveyed  from  the  plant  through  a 
20-in.  main  at  pressures  varying  from 
4  to  9  lbs.  above  atmospheric  pressure. 
At  the  "substation,"  Fig.  1,  just  north 


gram  of  Fig.  1  will  readily  explain  the 
arrangement. 

The  instruments  of  measurement  em- 
ployed were  the  Pitot  tube  and  special 
manometer.  The  Pitot  tube  used  is  of 
the  form  shown  in  Fig  2.  The  static 
and  total  pressure  elements  are  separate, 
S  representing  the  static  and  T  the 
total.  The  tip  of  the  static  element, 
presented  to  the  current,  is  plugged  and 
the  end  nicely  rounded.  There  are 
three  1/16-in.  holes  on  each  side  of 
the  tip  for  the  communication  of  static 
pressure.     In  addition,  there  is  a  row 
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I'IG.l— DIAGRAM   OF  HEATING  SYSTEM   FOR  BUII.D1NGS  OF  UNIVERSITY  OF  MICHIGAN. 


of  the  Medical  Building,  the  20-in. 
main  divides  into  four  12-in.  pipe 
branches,  of  .which  one  serves  the  g)an- 
nasium;  one  goes  to  the  west,  serving 
the  Chemistry  Building,  Natural 
Science  Building,  Hill  Auditorium,  etc.; 
the  other  two  go  to  the  south,  serving 
the  building  on  the  eastern  side  of  the 
campus,  and  after  being  tied  together 
in  the  old  power  house,  one  line  passes 
to  the  west,  serving  the  buildings  in 
that  direction  and  finally  tying  in  with 
the  other  western  branch  by  a  6-in. 
line,  under  University  Hall,  and  so 
completing  the  campus  loop.     The  dia- 


of  three  holes  in  the  bottom*  of  the  tip, 
to  permit  any  condensation  which  may 
have  formed  in  the  tube  to  drain  out 
without  obstructing  the  other  openings. 
The  total  tube  is,  of  course,  open  at 
the  end  of  the  tip.  Both  tubes  arc 
made  of  J4->n-  pip^,  nickel  plated.  The 
large  size  was  selected  in  order  to  obvi- 
ate any  possibility  of  a  drop  of  water 
filling  the  cross-section  and  interfering 
with  the  communication  of  the  true 
pressure. 

The  tubes  enter  the  steam  pipe 
through  the  stuffing  boxes  B.  The  total 
tube  is  of  sufficient  length  to  permit  of 
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a  traverse  of  the  pipe.  G  is  a  guide 
extending  from  the  tube  in  the  samie 
direction  as  the  tip,  and  serves  to  align 
the  tip  with  the  pipe.  F  is  a  valve  for 
shutting  off  the  steam  from  the  con- 
nections, when  necessary.  C  is  the 
connection  to  the  manometer.  A  pres- 
sure connection  for  a  gage  or  mercury 
manometer  can  be  made  to  the  static 
tube  beyond  the  valve  R. 

The  form  of  manometer  finally  de- 
vised to  register  the  differential  pres- 
sure between  total  and  static,  that   is 


FIG.    2— FORM    OF    PII<TOT    TUBE    USED    IN 
MAKING  STEAM  MEASUREMENTS. 

the  velocity  pressure,  is  also  illustrated 
in  Fig  2.  The  static  connection  is  made 
at  A,  the  pressure  being  conununicated 
to  the  ^-in.  gage  glass  L.  The  total 
pressure  connection  is  made  at  K.  The 
pressure  is  exerted  upon  the  water  in 
the  1-in.  pipe  chamber  E.  The  part  D 
is  not  a  pipe,  but  merely  a  solid  con- 
nector. The  water  in  E  stands  at  the 
level  of  the  overflow  pipe  F,  so  that 
the  height  of  water,  p,  in  the  glass 
'    above  a  zero  reading  on  the  scale  cor- 


responding to  the  top  of  the  overflow 
pipe  in  E  represents  the  velocity  pres- 
sure of  the  steam  in  inches  of  water. 
Condensation  in  either  E  or  L  cannot 
accumulate  and  alter  the  level  in  E,  so 
long  as  the  overflow  chamber  H  is  not 
full. 

It  will  be  noted  that  the  entire  ap- 
paratus is  constructed  with  the  idea 
in  mind  of  taking  care  of  condensation 
as  it  is  formed,  and  obviating  any 
errors  that  might  result  from  its  pres- 
ence. With  the  same  thing  in  mind, 
the  connecting  pipes  between  the  Pitot 
tube  and  manometer  were  relatively 
large  in  size,  and  the  greatest  care  was 
exercised  to  see  that  there  were  no 
pockets  for  the  accumulation  of  con- 
densation. It  was  at  first  thought  that 
rubber  tubing  could  be  used,  but  after 
some  preliminary  trials,  it  became  ap- 
parent that  the  heat  and  pressure  of 
the  steam  was  beyond  the  limits  of 
the  rubber.  Owing  to  the  necessity  of 
keeping  the  connecting  tubes  free  of 
water  at  all  times,  the  hot  steam  itself 
came  in  contact  with  the  rubber,  caus- 
ing it  to  rot  and  ultimately  rupture. 
Flexible  metallic  gas  tubing  was  then 
tried  but  was  soort  found  to  develop 
small  leaks.  Finally,  after  the  proper 
position  of  the  total  tube  in  the  pipe 
had  been  determined  by  traversing,  the 
connections  between  tubes  and  mano- 
meter were  made  of  solid  j4-in  iron 
pipe,  and  after  that,  no  trouble  was 
experienced. 

LOCATION    OF    MEASURING   INSTRUMENTS. 

Pitot  tubes  were  installed  in  the  20-in. 
line,  near  the  substation.  This  location 
was  known  as  station  B.  Similarly, 
tubes  were  installed  in  the  several 
branches  to  the  gymnasium,  to  the  west, 
and  the  two  to  the  south,  and  the  sta- 
tions were  designated  respectively  C. 
D,  E  and  F  in  Fig.  1.  The  combined 
flow  measured  at  C.  D.  E  and  F,  should 
total  up  to  the  amount  measured  at  B. 
and  this  fact  affords  a  check  on  the 
accuracy  of  measurement. 

It   was    obviously   out   of    the    ques- 
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tion  to  traverse  the  pipes  at  the  fre- 
quent intervals  of  reading.  The  pipes 
were  therefore  traversed  beforehand 
and  a  certain  position  for  the  total  tube 
ascertained,  at  which  point  the  same 
velocity  pressures  were  indicated  as  re- 
sulted from  the  average  of  the  ten 
points  on  the  diameter  of  traverse.  This 
matter  of  ascertaining  an  average  posi- 
tion offered  much  more  difficulty  than 
might  be  expected.  The  fate  of  steam 
flow  was  subject  to  frequent  and  con- 
siderable variation,  so  that  in  travers- 
ing one  could  not  be  sure  that  a  differ- 
ence between  readings  at  different 
points  was  due  to  difference  of  position 
of  the. total  tube  in  the  pipe.  A  plan 
was  finally  suggested  which  made  a 
fairly  satisfactory  solution  possible. 
The  tube  was  set  on  a  certain  point  in 
the  traverse,  say  position  1.  A  reading 
was  taken  on  the  manometer  and  in- 
stantly the  tube  was  slipped  to  position 
2  and  a  reading  on  the  manometer 
again  taken.  Then,  after  a  few  mo- 
ments, a  reading  on  position  2  was 
taken  and  the  tube  immediately  slipped 
to  position  1  and  a  reading  taken  there. 
This  was  repeated  many  times,  the 
averages  finally  furnishing  a  pretty  ac- 
curate relation  between  the  velocity 
pressures  at  these  two  points.  Then  a 
comparison  was  made  between  positions 
2  arid  3,  and  so  on  across  the  pipe. 
The  position  of  average  reading  having 
been  established,  the  tube=  was  set  there 
and  but  a  single  indication  was  then 
necessary. 

The  pressure  of  the  steam  was  indi- 
cated at  stations  B  and  D  by  mercury 
U-tubes.  The  temperature  of  the  steam 
at  B  was  registered  by  a  thermometei 
in  a  well  in  the  pipe.  It  is  interesting 
to  note  that  the  steam  was  superheated 
at  that  point,  usually  to  the  cxient 
of  40°  or  50°. 

Observations  were  begun  at  3  p.m. 
on  Thursday,  February  1,  and  were 
continued  for  a  week,  ending  Thursday, 
February  8.  Readings  at  the  five  s»:a- 
tions,  B,  C,  D,  E  and  F,  were  taken 
every  fifteen  minutes.     The  work   was 


done  by  students  of  the  Engineenng 
College;  the  men  worked  in  8  hour 
shifts  of  two  men  each.  Owing  to 
difficulties  in  getting  started  and  neces- 
sary changes  in  the  apparatus,  observa- 
tions taken  up  to  Sunday  morning  were 
not  considered  reliable  and  are  not  pre- 
sented in  the  curves. 

STEAM    VEWCITY    MRMULA    USED. 

The  velocity  of  the  steam  is  calcu- 
lated by  the  equation  V^  =^  2  g  h, 
where  h  refers  to  the  velocity  head 
measured  in  feet  of  the  substance 
flowing/  The  working  form  of  the 
equation  reduces  td 

.-J/=  1096:  VAV^ 
where  V  =  velocity  in  ft.  per  min. 

p  =  velocity  pressure  in  inches 

of  water. 
s  =  specific  volume  of  steam. 

The  curves  of  Fig.  3  show  the  veloci- 
ties of  the  steam  in  the  several  pipes, 
as  well  as  the  amount  flowing,  for  the 
period  of  tim.e  from  7  a.m.  Sunday, 
February  4,  to  3  p.m.  Thursday,  Feb- 
ruary 8,  when  the  observations  were 
ended.  The  uppermost  curve  shows  the 
outside  temperature  which  prevailed  at 
the  time.  ^ 

The  velocity  curves  show  that  oipe 
D  is  much  more  hieavily  loaded  than 
any  of  the  others.  The  maximum  veloc- 
ity indicated  is  nearly  15,000  ft.  per 
minute.  Pipe  B  (20-in.  main)  is  next, 
with  a  maximum  velocity  indicated  of 
something  over   12,000  ft.   per  minute. 

Comparing  the  curves  which  show 
the  flow  through  B  (the  20-in.  pipe) 
and  the  sum  of  the  flows  in  the  four 
branches,  T,  it  is  apparent  that,  while 
there  is  not  perfect  agreement,  by  i 
any  means,  the  check  is  sufficiently  ? 
satisfactory  considering  the   difficulties. 

At  night,  the  valves  to  all  the  12-in. 
branches  except  D  are  usually  shut 
between  the  hours  of  10  or  11  p.m. 
to  3  or  4  a.m.  and  the  amount  of  steam 
falls  to  a  relatively  low  value. 

The  demand  for  steam  is  greatest 
during   those   hours   of   the   day   when 
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FIG.  3— RKCORD  OF  STEAM  FLOW  IN  UNIVERSITY  OF  MICHIGAN  HEATING  MAINS. 


FIG.    3    (continued)— RECORD  OF   STEAM   FLOW   IN    UNIVERSITY  OF  MICHIGAN  \ 

HEATING    MAINS.  J 
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I    tlTe  ventilating   fans  are   on,   that   is — 

I    from  about  8  a.m.  until  4  p.m. 

The  maximum  demand  for  steam  was 

'  on  Monday,  which  was  the  coldest  day, 
when  a  rate  of  nearly  60,000  lbs.  per 
hour,  curve  B  or  T,  Fig.  3,  was  re- 
quired for  8  hours.  The  average  de- 
mand for  steam  on  that  day  was  about 
47,000  lbs.  per  hour. 

The  total  amount  of  radiation  served 
by  the  steam  measured  is  170,140  sq. 
ft.  and  is  distributed  as  shown  by  the 
diagram  of  Fig.  1.  The  figures  above 
do  not  represent  the  entire  amount 
of  radiation  in  the  university  buildings. 
It  will  be  noted  in  the  diagram  of  Fig. 

'  1  that  there  are  three  buildings  be- 
tween the  heating  plant  and  the  "sub- 
station" that  took  off  steam  which 
therefore  did  not  reach  the  place  of 
measurement.  Another  building  of 
7,900  sq.  ft.  of  radiation  was  served 
by  high-pressure  steam  reduced  at  the 
building,  and  therefore  not  accounted 
for  in  the  measurement.  And  finally 
the  University  Hospitals,  with  a  total 
radiation  of  several  thousand  square 
feet,  are  heated  by  an  independent 
plant. 

DIFFICULTIES  OF  TEST. 

With  the  method  of  measurement 
employed,  some  difficulties  were  en- 
countered which  it  may  be  well  to 
point  out  here. 

Not  only  were  there  frequent  varia- 
tions in  the  flow,  but  there  were  rhyth- 
mic pulsations,  due  to  the  discharge  of 
the  low-pressure  cylinder  of  the  engine 
into  the  main.  It  seems  incredible 
that  the  engine's  discharge  could  be 
noticeable  in  a  receiver  20  in.  in  diam- 
eter and  nearly  a  third  of  a  mile  long, 
and  yet  every  stroke  of  the  engine  is 
distinctly  visible  in  its  effect  on  the 
water  level  in  the  manometer,  not  only 
at  station  B  in  the  20-in.  pipe,  but  in 
the  stations  in  the  branches,  though  to 
a  lesser  extent.  These  pulsations  neces- 
sitated the  partial  closure  of  the  valve 


M  (Fig.  3),  in  order  to  dampen  the 
fluctuations  of  the  water  in  the  glass 
and  make  observation  possible.  Pulsat- 
ing flow  introduces  some  error  in  itself 
and  in  this  case  probably  causes  ian- 
other  error  by  allowing  some  of  the 
water  in  E  (Fig.  3)  to  splash  out 
through  the  overflow  pipe  and  thus 
change  the  zero. 

Any  leakage  in  the  apparatus  or  con- 
necting tubes  is  fatal  to  accurate  read- 
ings. 

A  difference  in  rate  of  condensation 
in  the  connecting  tubes  may  introduce 
an  appreciable  error.  This  was  guarded 
against  as  far  as  possible  in  the  installa- 
tion of  the  apparatus,  and  was  further 
remedied  by  covering,  or  partially 
covering,  some  of  the  pipes  so  as  to 
leave  the  same  length  exposed. 

More  nearly  accurate  results  were 
undoubtedly  obtained  at  the  higher 
veloc\ties,  where  the  velocity  pressure 
was  large.  It  requires  a  velocity  nearly 
5,000  ft.  per  min.,  to  cause  a  velocity 
pressure  of  1  in.  of  water;  whereas  a 
velocity  of  10,000  ft.  per  min.  will 
give  a  reading  of  4  in.  The  maximum 
velocity  observed,  about  15,000  ft.  per 
minute  caused  a  deflection  of  approxi- 
mately 9  in.  in  the  water  level  of  the 
manometer, 

A  station  was  also  established  at  A, 
on  the  20-in.  main,  at  a  point  near  the 
heating  plant  (see  diagram  of  Fig.  1). 
Only  a  few  observations  were  made  at 
A,  partly  because  of  the  Jack  of  men, 
and  partly  because  of  the  more  violent 
fluctuations  in  pressure  due  to  the 
engine's  exhaust. 

Such  observations  as  were  obtained 
indicated  that  there  was  a  loss  of  pres- 
sure from  A  to  B,  a  distance  of  about 
1,500  ft.  of  20-in.  pipe,  of  3>4  in.  of 
mercury  with  57,000  lbs.  of  steam  per 
hour  passing  A,  and  about  6,000  lbs. 
withdrawn  for  the  buildings  connected 
between  A  and  B. 

Also  for  the  same  conditions,  there 
appeared  to  be  but  2°  or  2j^®  less 
superheat  at  B  than  at  A.    Taking  into 
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account  both  the  drop  in  pressure  and 
the  small  reduction  of  superheat,  the 
actual  loss  of  heat  per  pound  of  steam, 
by  radiation,  is  about  2.7  B.T.U..  As- 
suming 53,000  lbs.  per  hour  as  the 
average  rate  of  steam  flow  between 
A  and  B,  the  total  loss  of  heat  from 
the  20-in.  pipe  is  143,000  B.T.U.  per 
hour.  The  average  temperature  of  the 
steam  within  the  pipe  was  about  270°, 
and  that  of  the  air  in  the  tunnel,  about 
130°,  the  diflFerence  being  140°.  The 
total  surface  of  the  20-in.  pipe  between 
A  and  B  is  about  7,800  sq.  ft.    On  the 


basis  of  these  figures,  the  heat  loss  is 
about  0.13  B.T.U.  per  hour  per  square 
foot  per  degree  difference  in  tempera- 
ture, which  seems  rather  low,  even 
though  the  pipe  is  very  well  covered. 
The  close  proximity  of  other  pipes  in 
the  tunnel  may  have  an  influence  also. 
It  is  evident  that  this  installation 
furnishes  some  possibilities  for  obtain- 
ing very  valuable  information,  relating 
to  the  friction  of  steam  flowing  in  pipes, 
and  it  is  proposed  to  attempt  further 
investigation  of  this  problem  during  the 
next  year   (1918). 


Ventilation  Test  in  an  Old  Building 


The  Dante  Grammar  School,  Chicago,  111. 

EDITED  BY  SAMUEL  R.  LEWIS 


{Continued  from  February  issue.) 


Dante  No.  209 


Feb.   15,   1917. 


Lewis  Champlin  No.  104,  March  8. 
These  tests  may  fairly  be  compared, 
as  both  were  on  the  leeward  side. 


the  supply  opening  was  on  an  interior 
wall,  delivering  the  air  toward  the 
glass  and  was  72x19  in.  The  CO^ 
outside  was  3.4  parts  for  the  Dante, 
and  4  parts  for  the  Lewis  Champlin. 
The  exhaust  openings  for  the  Dante 
are  two  in  number  through  the  door- 


Cubic  Feet 

Excess 

Airspace      C.F.M.     Ave.  Temp. 

Av.  Rel. 

CO. 

per             per              Dcg.P. 

Humidity 

Av. 

Av. 

Av. 

over 

Pupil          Pupil      Dry          Wet 

Per  Cent. 

Dust 

Bftcterift 

CO, 

outside 

Dante    209                       262          31          49     '     66 

26 

17200 

7 

6.9 

3.5 

Lewis  Champlin  104       340          42          53          69 

31 

40000 

5.7 

6.7 

3.5 

The  leakage  was  outward  in  both 
rooms,  in  the  Dante  being  11%  of 
the  supply,  and  in  the  Lewis  Champlin 
20%.  In  this  case  the  Lewis  Cham- 
plin pupils  were  receiving  consider- 
ably more  fresh  air  than  those  at  the 
Dante.  The  supply  opening  at  the 
Dante  was  at  the  center  of  the  room 
on  an  interior  wall,  delivering  the  air 
parallel  with  the  glass,  and  was 
96x7^4    in.     At   the    Lewis    Champlin 


ways  into  the  wardrobe,  on  each  side 
of  the  supply,  while  those  at  the  Lewis 
Champlin  are  on  the  interioi\'  wall, 
alongside  the  supply.  In  this  com- 
parison we  have  conditions  for  Dante 
209  very  like  Lewis  Champlin  209,  as 
the  air  seems  to  pass  around  the  room, 
and  practically  all  of  the  contaminated 
air  leaves  through  the  cloak-room 
doorway  near  the  outside  wall.  The 
COg  index  shows  fairly  even  results. 
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and  uniform  distribution  as  long  as 
hot  air  is  being  introduced.  On  Feb- 
ruary 19,  however,  air  at  about  70°  F. 
was  probably  entering,  and  it  appears 
to  have  short-circuited  to  the  east  out- 
let, accounting  for  the.  high  COg  at 
stations  3  and  4.  L^wis  Champlin 
104  is  popularly  supposed  to  represent 
first-class  location  of  supply  and  ex- 
haust, and  the  COg  results  seem  to 
bear  this  out,  though  with  so  large  a 
volume  of  fresh  air  per  pupil  per  min- 
ute it  seems  reasonable  to  expect  bet- 
ter ventilation  than  the  tests  show,  for 
Lewis  Champlin  104. 

The  automatic  humidity  controlling 
apparatus  at  the  Lewis  Champlin 
school  showed  its  superiority  over 
the  hand-control  of  the  Dante,  as  the 
temperature  and  humidity  at  the  latter 
were  properly  related,  while  the  form- 
er wa^  deficient,  even  for  tthe  low 
temperature. 

The  Dante  school  again  showed  the 
more  favorable  condition  as  to  dust, 


while  the  Lewis  Champlin  school 
showed  the  lower  bacteria  count. 

There  is  nothing  to  be  observed  in 
the  results  from  a  comparison  of  these 
tests  to  change  the  conclusions  stated 
for  the  Dante  kindergarten  and  Lewis 
Champlin  209.  Dante  306  and  311 
are  similar  to  Dante  209  in  plan,  and 
the  results  of  the  tests  are  reasonably 
consistent.  All  are  characterized  by 
very  considerable  outward  leakage.  As 
the  conditions  favor  the  freshest  air 
always  being  along  the  cooling  sur- 
faces of  the  windows,  it  is  this  freshest 
air  ^hich  leaks  out,  resulting  in  defi- 
ciency of  fresh  air,  particularly  along 
the  interior  walls. 

Less  dust  was  usually  observed  at 
all  tests  of  the  Dante  school  than  was 
observed  at  the  Lewis  Champlin 
school.  It  usually  increased  as  the 
outdoor  humidity  decreased.  The 
moisture  content  was  almost  always 
out  of  adjustment  with  the  dry-bulb 
temperature,  and  was  usually  too  low 
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for  comfort; 'the  dry-bulb  temperature 
was  too  high.  The  air  delivered  was 
always  considerably  in  excess  of  30 
cu.  ft.  per  occupant  per  minute,  as 
measured  by  anemometer,  and  was 
always  deficient  as  measured  by  COj 
index.  These  rooms  all  had  long  in- 
lets, shallow  as  to  vertical  dimensions, 
and  all  exhibited  the  injector  eflfect, 
drawing  up  contaminated  air  with  the 
fresh  air  jet. 

Dante  105,  304,  202  and  205. 

Feb.    15,    19-28,    March    1,    1917. 

Dante  105,  304,  202  and  205  are 
similar  in  plan.  In  all  of  them  the 
leakage  was  outward.  In  all  of  them 
the  supply  openings  were  about  72x19 
in.  and  the  injector  effect  was  not 
noticed.  The  same  criticisms  as 
above  outlined  apply  to  the  humidity 
adjustment.  The  tendency  was  to 
carry  too  high  a  dry-bulb  temperature. 
The  results  observed  are  not  consistent 
with  those  observed  in  Lewis  Cham- 
pHn  209,  the  plan  of  which  is  similar. 


CLASSROOM  NO.   105,  SHOWING  AIR  SUPPLY. 

AT  LEFT,  AND  EXHAUST   SPACE  UNDER 

WARDROBE    BEHIND    BLACKBOARDS. 

line,  while  the  lack  of  movement  near 
the  windows  would  be  accounted  for 
by  a  cool  air  delivery.  In  room  105, 
February  28,  with  dry-bulb  74  the  COg 
showed  poor  distribution,  accountable 
by  a  cool  air  delivery.  (The  thermo- 
stat may  have  just  been  caused  by 
the  high  temperature,  to  reverse  the 
dampers,  and  the  themometer  may  not 
have  had  time  to  respond.)  This  same 
effect  probably  accounts  for  the  un- 
even COg  at  dry-bulb  74°  in  304,  Feb. 


Excess 

Cubic 

Temp. 

CP.M. 

Percent 

Feet  Air 

Dry 

CO, 

per 

Leakage 

At. 

CO,  over 

sp^e  per 

Bulb 

out- 

Pupil 

out. 

CO, 

outside 

Occupant 

I>eg.P. 

itde 

Lewis  Champlin  209 

30 

25 

6.4 

2.2 

290 

70 

42 

D^nte  304 

40 

33 

9.7 

6.0 

257 

72 

3.7 

Dante  202 

40 

34 

10.4 

6.7 

263 

74 

3.7 

Dante  105 

47 

43 

7.2 

3.5 

340 

73 

3.7 

Dante  205 

47 

24 

7.3 

3.6 

295 

71 

3.7 

Rooms  102, 202  and  304,  for  instance, 
all  have  west  exposure,  and  were 
tested  the  same  days  under  the  same 
wind  conditions.  The  following  may 
account  for  the  apparent  discrepancies, 
which  we  will  endeavor  to  locate  by 
further  tests: 

The  thermostats  in  all  of  these 
rooms  are  set  too  high.  It  is  possible 
that  warm  air  was  being  delivered  to 
Lewis  Champlin  209  and  Dante  105 
and  205  when  the  COj  tests  were 
made,  while  cool  air  was  entering 
Dante  202  and  304  when  the  tests 
were  made.  It  was  noted  in  202  that 
draft  was  perceptible  at  the  breathing 


15.  No  other  plausible  explanation 
occurs  to  us.  The  leakage  is  excess- 
ive, but  the  greatest  leakage  occurs  in 
105,  the  average  condition  of  which  is 
not  inconsistent  with  Lewis  Champlin 
209.  It  is  obvious  that  reducing  the 
Dante  leakage  is  advisable. 

In  testing  the  Lewis  Champlin 
school  rooms  201  and  301,  particularly 
favorable  results  were  observed  in 
rooms  similar  to  the  foregoing  Dante 
rooms  except  that  the  supply  openings 
were  diagonally  opposite  the  outlets. 
We  will  compare  Dante  205  average, 
perhaps  the  best  of  its  type,  with 
Lewis  Champlin  201,  March  9. 
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Cubic  Feet 

Airspmce  C.P.M. 

Av. 

At.  Rel. 

Excess 

Per            Per 

Deg.F. 

Temp. 

Humidity   Av. 

Av. 

Av.  COjOver 

Pupil         PupU 

Dry 

Wet 

PerCent  Dust 

CO,    outside 

Uwis  Champlin  201     266          24 

73 

54 

26^        21000 

15.2 

7.1           2.9 

Dante  205                       295          47 

71 

51 

23          18400 

10 

7.3         3.6 

Outside  COj — Lewis  Champlain  4.2;  Dante  3.7 
Leakage  out — Lewis  Champlin  41%;  Dante  24% 


Thus,  given  greater  leakage,  higher 
temperature,  less  air  space  per  occu- 
pant, and  only  51%  of  the  air  per 
minute  per  occupant,  so  much  better 
was  the  Lewis  Champlin  arrangement, 
with  its  whirling  or  corkscrew  move- 
ment of  the  entire  room  content,  sim- 
ulating ventilation  by  displacement, 
that  the  COg  index  was  about  equal 
to  that  at  the  Dante. 

Conclusion: 

We  believe  that  from  the  tests  of 
the  various  rooms  in  both  buildings 
the  following  may  fairly  be  deduced, 
and  while  perhaps  not  conclusive,  each 
should  be  particularly  noted  and 
studied  in  further  tests: 

1.  The  nearer  we  approach  ventilation  by 
displacement  rather  than  ventilation 
by  dilution,  the  better  results  we  will 
attain. 

a.  High  inlet  velocities  by  their  in- 
jector effect  militate  against  venti- 
lation by  displacement. 

b.  The  best  results  are  attained  in  the 
rooms  tested  where  the  relation  of 
supply  and  exhaust  is  such  as  to  set 
up  a  corkscrew  form  of  air  travel 
from  supply  to  exhaust,  the  supply 
being  preferably  on  an  interior  wall, 
the  exhaust  preferably  nearer  the 
exposure  than  the  supply. 

2.  All  observations  prove  our  agreement 
that  the  delivery  of  a  given  volume  of 
fresh  air  into  a  room  does  not  neces- 
sarily constitute  ventilation,  and  from 
this— 


a.  Leakage  outward  is  undesirable, 
since  the  air  which  is  thus  lost  is 
usually  fresh  air,  reducing  corre- 
spondingly the  fresh  air  change  in 
the  occupied  parts  of  the  room. 

b.  A  large  volume  of  space  per  occu- 
pant is  not  especially  desirable  so 
far  as  it  affects  the  operation  of 
mechanical  ventilation,  and  with 
comparatively  low  ceilings  it  is 
easier  to  create  a  proper  air  move- 
ment over  the  bodies  of  the  occu- 
pants. 

3.  Dust  and  bacteria  do  not  coordinate 
as  far  as  the  tests  of  the  Lewis  Cham- 
plin and  Dante  schools  indicate. 

4.  The  steam  jet  humidifiers  are  capable 
of  furnishing  sufficient  moisture,  but 
hand  regulation  of  these  devices,  as  at 
the  Da;ite  school,  is  not  satisfactory. 

5.  The  engine-driven  fans  are  highly  de- 
sirable for  ease  of  regulation  and 
economy  of  operation,  but  some  means 
should  be  provided  to  insure  constant 
and  proper  fan  speed  so  as  to  deliver 
the  required  volume  of  air  when  the 
buildings  are  occupied. 

6.  In  testing  ventilating  plants  in  the 
future,  the  following  should  be  re- 
corded in  addition  to  the  data  con- 
tained in  the  above  tests: 

a.  Temperature  of  the  entering  air  at 
the  inlet. 

b.  Temperature  of  the  air  leaving  at 
the   outlet. 

c.  Weather  conditions  out-of-doors, 
especially  in  their  bearing  on  dust 
and  bacteria. 

Thus,  if  it  is  raining  or  snowing,  or 
has  recently  done  so,  we  may  expect 
less  dust  in  the  building,  both  foot- 
carried,  and  air-carried. 
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Army  Hospital  Heating 


Undoubtedly  many  of  our  readers 
have  been  watching  the  progress  that 
is  being  made  in  connection  with  the 
heating  of  the  various  army  canton- 
ments and  hospitals. 

It  has  been  noticed  that  in  some 
cases  stoves  have  been  installed  as 
heaters  for  this  work.  Government 
officials,  as  well  as  many  heating  en- 
gineers have  gone  on  record  as  stating 
that  this  type  of  heating  is  not  suit- 
able for  such  work,  and  was  only  used 
on  account  of  the  unavoidable  delay 
which  would  have  been  necessary  if  an 
up-to-date  steam  heating  system  had 
be^n  installed  in  the  diflFerent  camps 
and  .hospitals. 

As  a  general  proposition,  steam 
heating  for  this  work  is  much  prefer- 
able to  furnace  or  stove  heating,  but 
in  this  case  the  element  of  time  was 
the  deciding  factor.  Many  articles 
have  been  written  on  this  subject  with 
practically  all  of  thejm  in  favor  of 
steam  heating  from  a  central  plant, 
with  standard  type  of  cast-iron  wall 
radiation  being  used  in  the  diflferent 
buildings.  Naturally  the  piping  ar- 
rangements would  have  to  be  adapted 
to  the  local  conditions. 

It  is  becoming  more  evident  each 
day  that  these  cantonments  and  hos- 
pitals cannot  be  considered  as  a 
temporary  proposition,  but  undoubt- 
edly will  continue  to  be  used,  prob- 
ably for  years  longer  than  was  first  an- 
ticipated; the  cantonments  as  perma- 
nent training  quarters,  and  the  hos- 
pitals to  care  for  those  injured  during 
training  or  in  duty  overseas.  It  is, 
therefore,  of  g^eat  importance  that  the 
makeshift  system  of  stove  and  furnace 
heating  should  be  replaced  as  early  as 
possible  with  an  adequate  system  of 
steam  heating. 

Many  of  the  Government  officials  in 
Washington  have  been  watching  care- 


fully the  progress  that  is  being  made, 
and  the  type  of  the  heating  system 
which  is  being  installed  at  the  Walter 
Reed  Army  Hospital,  Washington, 
D.  C.  If  a  person  who,  a  few  months 
ago  had  visited  the  Walter  Reed  Hos- 
pital, and  had  occasion  to  go  there  since, 
were  to  visit  that  place  today  he  would 
be  somewhat  amazed  at  the  sight  of 
the  once  spacious  and  beautiful  grounds 
now  literally  covered  with  new  build- 
ings. His  first  impression  would  be 
that  the  Hospital  had  been  turned  into 
some  kind  of  industrial  or  manufactur- 
ing establishment,  for  the  many  groups 
of  new  buildings  and  the  central  heat- 
ing plant  with  its  immense  brick  chim- 
ney more  than  150  ft.  high,  would  in- 
dicate such  to  be  the  case.  However, 
this  is  not  a  manufacturing  proposition. 
These  buildings  have  been  erected  for 
the  sole  purpose  of  housing  and  treat- 
ing ill  and  disabled  soldiers. 

These  buildings,  while  being  con- 
sidered as  temporary,  are  of  standard 
frame  construction.  The  outside 
walls  are  clapboarded,  with  layers  of 
paper  beneath,  and  the  inside  walls 
are  arranged  with  composition  wall 
board,  which  makes  a  very  neat  and 
attractive  structure.  When  completed 
there  will  be  a  total  of  at  least  eighty 
buildings. 

The  design  and  construction  of 
these  new  buildings  was  directly  under 
the  charge  of  Col.  George  F.  Downey, 
Depot  Quartermaster  at  Washington. 
Nothing  has  been  left  undone  to  make 
this  hospital  complete  in  every  respect, 
and  more  or  less  of  a  permanent 
nature,  not  forgetting  for  a  moment  to 
take  care  of  every  detail  for  the  most 
expei^t  and  up-to-jdate  trealtment  of 
injured  soldiers,  as  well  as  for  their 
personal  comfort,  and  while  every  nec- 
essary item  has  been  taken  care  of,  yet 
the    total    cost    of    construction    and 
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equipment  in  this  group  of  hospital 
buildings  is  stated  to  be  considerably 
less  than  the  cost  of  similar  buildings 
in  connection  with  army  cantonment 
camps. 

TYPE    OF    HEATING    USED. 

It  will  be  of  particular  interest  to 
note  the  type  of  heating  which  is  being 
installed  in  this  group  of  buildings. 
The  steam  for  the  heating  of  this 
group  of  hospital  buildings  is  generated 
at  a  central  power  station,  which  is 
equipped  with  eight  150  H.P.  horizontal 
return  tubiilar  boilers,  each  fitted  with 
Long  duplex  shaking  grates  and  the 
necessary  auxiliaries  such  as  feed-water 
heaters,  boiler- feed  pumps,  vacuum 
pumps,  etc. 

From  this  central  power  station  ex- 
tends an  underground  tunnel  which  is 
6  ft.  wide,  6  ft.  high  and  some  2000 
ft.  in  length.  In  other  words,  this 
tunnel  extends  from  the  boiler  house 
to  a  central  point  which  is  used  as  a 
distributing  center  for  the  different 
pipe  lines  to  the  several  buildings.  The 
pipe  lines  from  the  tunnel  to  the  sep- 
arate buildings  are  run  in  split  tile 
pipe.  A  pressure  of  100  lbs.  per  square 
inch  is  carried  on  the  boilers.  This 
pressure  is  to  maintain  a  reserve  sup- 
ply of  steam  and  to  operate  a  large 
laundry,  which  is  to  be  erected  in  the 
near  future,  and  will  be  steam  driven. 

Just  before  leaving  the  power  house, 
the  steam  pressure  is  reduced  to  50 
lbs.,  which  pressure  is  carried  on  the 
different  heating  supply  mains  to  the 
several  buildings.  Each  separate 
building  has  its  own  reducing  valve, 
the  pressure  being  reduced  from  50  lbs. 
to  1  lb.  in  the  building,  which  pressure 
is  carried  on  the  radiation.  Just  be- 
fore this  pressure  is  reduced  in  the 
building,  connections  are  taken  off 
the  steam  supply  for  an  individual  do- 
mestic water  heater,  with  which  each 
building  is  equipped.  This  heater 
I  naturally  supplies  hot  water  for  bath- 
ing, cleaning,  etc. 


The.  radiation  in  the  buildings  xion- 
sists  of  wall  radiators  placed  on  the 
outside  walls  on  brackets,  thereby  tak- 
ing up  very  little  space,  and  leaving 
the  floor  free  for  cleaning. 

Condensation  from  the  radiators  is 
returned  to  the  heaters  in  the  boiler 
house  through  a  separate  return  main. 
The  condensation  from  the  hot-water 
heaters  in  the  different  buildings  is 
also  returned  to  the  boiler  house  sep- 
arately, and  discharged  into  the  feed- 
water  heaters.  It  might  be  well  to 
mention  at  this  time  that  each  of  the 
domestic  water  heaters  in  the  different 
buildings  is  automatically  controlled 
by  means  of  sylphon  tank  regulators. 
This  naturally  means  an  even  and  safe 
temperature  of  hot  water  at  all  times. 

It  can  be  seen  at  a  glance  that  the 
matter  of  efficiency  and  economy  of 
operation  has  been  carefully  worked 
out  by  the  engineers  in  charge  of  this 
work,  and  no  condensation  of  any 
nature  is  wasted,  everything  bein^  re- 
turned to  the  boiler  plant  to  be  used 
again. 

The  high-pressure  steam  mains  fcoth 
in  the  boiler-house  and  in  the  tunnel 
are  covered  with  85%  magnesia  pipe 
covering,  the  pipe  in  the  tile  conduits 
with  two  thicknesses  of  1-in.  air-cell 
covering,  broken  joint  method,  special- 
ly treated  to  withstand  moisture.  The 
exposed  piping  in  the  buildings  is 
covered  with  two  thicknesses  of  1-in. 
air-cell  covering. 

When  it  was  first  proposed  to  erect 
these  buildings,  there  was  much  dis- 
cussion as  to  the  best  and  most  efficient 
method  of  heating  them.  It  was 
finally  decided  to  install  the  Web- 
ster vacuum  system,  and  the  contract 
for  this  was  awarded  to  the  Power 
Efficiency  Corporation,  of  BuflFalo, 
N.  Y.,  who  engineered  and  designed 
the  heating  system,  the  power  plant 
and  the  building  with  its  equipment, 
and  whose  construction  department 
has  built  the  power  plant  and  installed 
the  different  apparatus  in  connection 
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with  the  entire  heating  system.  The 
foregoing  data  is  furnished  through 
the  courtesy  of  William  G.  Fraser, 
general  manager  of  the  corporation. 

The  engineers  had  in  mind  the 
permanency  of  construction  as  well  as 
efficiency  in  operation,  and  no  material 
of  any  description  has  been  placed  in 
this  work  that  is  not  of  standard  make, 
and  cannot  be  used  again,  should  these 
buildings  eventually   be  discontinued. 

It  can  readily  be  seen  that  this  is 
not  what  is  termed  a  "two-  or  three- 
year  installation,"  but  rather  one 
which  will  be  good  for  any  number  of 
years  should  occasion  require. 

It  probably  will  be  interesting  to 
know  that  in  addition  to  the  efficiency 
of  the  installation,  the  matter  of  safety 
has  also  been  taken  care  of.  All  the 
high-pressure  piping  in  the  boiler- 
house  is  fitted  with  Van  Stone  joints 
and  pipe  bends,  as  far  as  possible,  these 
being  used  in  preference  to  fittings. 
This  naturally  reduces  the  number  of 
joints  and  the  possibility  of  leakage. 
Also,  each  boiler  is  fitted  with  an  au- 
tomatic stop  and  check  valve,  and  all 


feed  piping  in  connection  with  the 
boilers  is  of  brass  from  the  boilers  to 
the  control  valves.  There  is  also  in- 
stalled in  the  boiler  house  two  vacuum 
pumps,  each  having  a  capacity  of 
100,000  sq.  ft.  of  radiation,  and  three 
brass-fitted  boiler-feed  pumps,  each 
with  a  capacity  of  500  H.  P.  There 
are  also  two  500  H.  P.  Webster  open- 
type  feed- water  heaters,  and  all  water 
of  condensation  from  different  sources 
passes  through  either  one  or  both  of 
these  heaters  before  being  again 
pumped  into  the  boilers.  Both  the 
vacuum  pumps  and  the  boiler-feed 
pumps  are  equipped  with  pump  gov- 
ernors. Each  boiler  is  fitted  with  twin 
safety  valves  and  also  twin  blowoflF 
cocks,  owing  to  the  nature  of  the  feed 
wat^r  available. 

It  was  necessary  to  install  surface 
blowoflfs  on  each  boiler,  also  brass 
piping  in  connection  with  the  water 
columns. 

Suitable  concrete  and  steel  coal 
vaults  have  been  provided  with  a  stor- 
age capacity  of  at  least  4000  tons. 


CENim  SffllON  HKnitt 


Steam  Heating  in  Salt  Lake  City 


BY  H.  M.  FERGUSON 


Since  the  Utah  Power  and  Light  Com- 
pany entered  the  steam  heating  field  in 
Salt  Lake  City,  in  1916,  some  remarkable 
progress  has  been  made  in  the  develop- 
ment of  central  station  heating  in  that 
city.  This  company  took  over  the  plant 
of  the  Hotel  Utah  Company,  also  known 
as  the  Church  plant,  which  took  care  of 
the  Hotel  Utah,  the  Temple,  Tabernacle 
and  a  number  of  other  buildings  in  that 
vicinity. 

A  year  later,  in  April,  1917,  the  company 
acquired  the  Newhouse  plant  which  was 
furnishing  heat  to  a  dozen  buildings,  in- 
cluding the  Newhouse  Hotel,  Boston 
Building,  Newhouse  Building  and  Com- 
rhercial   Club.     For   some   years   there   has 


been  some  central  heating  carried  on  from 
a  plant  at  the  rear  of  the  company's  West 
Temple  Office  Building,  this  being  the 
boiler  plant  formerly  used  by  the  traction 
company. 

Towards  the  close  of  1917  the  com- 
pany's plans  for  heating  the  business  dis- 
trict of  Salt  Lake  City  took  definite  shape. 
It  was  decided  to  install  a  20-in.  main  on 
South  Temple  Street  and  from  that  line 
run  other  lines  large  enough  to  heat 
eventually  the  district  bounded  on  the 
north  by  South  Temple,  on  the  south  by 
Fourth  South  and  extending  east  and  west 
from  ^yest  Temple  to  State  Street.  The 
southern  ends  of  these  lines,  it  is  con- 
templated,   will    eventually    be    connected 
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by  a  line  extending  east  and  west  from 
West  Temple  to  State  Street.  Provision 
is  also  made  for  a  line  on  Second  South 
Street,  extending  east  and  west,  for  the 
purpose  of  tying  together  the  various 
north  and  south  feeders,  for  balancing 
purposes  when  the  distribution  system  has 
grown  to  such  proportions  as  to  require 
such  a   line. 

During  the  past  summer  there  was  in- 
stalled a  14-in.  line  connecting  the  South 
Temple  plant  through  a  tunnel  across  the 
Temple  grounds  to  the  beginning  of  the 
20-in.  main.  This  feeder  will  be  operated 
wilh  sufficient  initial  pressure  at  the  boiler 
room  to  deliver  5  lbs.  pressure  to  the  dis- 
tributing system  proper,  making  use  of 
high  drop  in  pressure  to  obtain  sufficient 
velocity  to  move  through  the  14-in.  line  the 
required  amount  of  steam.  The  regulat- 
ing valve  is  in  the  boiler  room  and  is 
controlled  by  ar  small  pipe  connected  with 
the  20-in.  main  on  South  Temple  Street. 
As  the  pressure  fluctuates  in  the  distrib- 
uting system  the  pressure  in  this  small 
pipe  actuates  this  valve  and  maintains 
contant   distributing   pressure. 

The  same  principle  is  made  use  of  in 
the  6-in.  connection  between  the  West 
Temple  boiler  room  and  the  16-in.  line 
recently  installed  at  the  rear  of  the 
Kearns  Building.  It  is  estimated  that 
from  5  to  50  lbs.  pressure  will  be  carried 
at  the  plants. 

^IDE    STREETS    A    PROBLEM     IN     ARRANGING    FOR 
SERVICE  CONNECTIONS. 

In  attempting  to  arrive  at  the  best  meth- 
od of  serving  the  district  there  were  a 
number  of  schemes  proposed,  but  all  these 
had  to  meet  the  problem  of  wide  streets 
and  large  blocks  without  any  regular  sys- 
tem of  alleys.  The  ideal  district  for  steam 
heating,  also  true  with  other  utilities,  calls 
for  a  regular  system  of  alleys  at  the  rear 
of  the  buildings,  making  possible  short 
service  connections  and,  in  the  case  of 
steam  heating  particularly,  an  entrance  in- 
to the  building  at  or  near  the  point  where 
the  central  system  must  be  connected  to 
the  house  system. 
\  The    width    of    the    Salt    Lake    streets 

would  make  it  almost  imperative  to  lay 
two  mains  on  each  street,  as  near  the 
curbs  as  possible.  The  advantage  of  this 
construction  was  appreciated  by  the  city 
in  the  laying  of  its  sewer  and  water  mains 
and  also  by  the  electric  and  gas  com- 
panies. Consequently  we  could  find  no 
location  closer  than  a  point  mid-way  be- 
tween the  curbs  and  the  car  tracks.  This 
would  call   for   the   installation   of   service 


pipes  crossing  the  construction  of  the 
other  public  services  which  is  particularly 
difficult  on  account  of  the  grading  of  the 
steam  lines  for  the  purpose  of  handling 
the  water  of  condensation,  making  it  nec- 
essary to  locate  our  mains  at  an  excessive 
depth  in  order  to  get  an  up-grade  from 
the  main  to  the  point  of  delivery  inside 
the  basement. 

MAINS   W)CATED  ON   PRIVATE   GROUND. 

As  a  result  of  the  above  study  it  was 
determined  to  locate  mains  on  private 
ground  as  near  as  possible  the  rear  of  the 
large  buildings  facing  the  principal  streets. 

Our  work  for  this  year  included  a  main 
running  through  the  two  blocks  on  the 
west  side  of  Main  street  between  South 
Temple 'and  Second  South.  This  piece  of 
work  is  completed  and  operating  and  leads 
us  to  believe  that  we  will  be  able  to  con- 
tinue the  same  general  line  of  construction 
until  the  congested  business  district  is 
served.  This  work  naturally  involves 
many  special  conditions  such  as  running 
through  buildings,  under  basement  floors, 
etc. 

COST    COMPARES    FAV0RABI.Y    WITH    OPEN    STREET 
WORK. 

The  cost  of  this  style  of  construction 
will  compare  very  favorably  with  open 
street  work  and  will  have  in  its  favor  a 
very  small  cost  for  service  connections, 
both  to  ourselves  and  to  our  customers. 

One  very  pleasant  feature  of  the  work 
during  the  past  summer  was  the  obtaining 
of  right-of-way  over  private  ground,  the 
owners  of  buildings  being  very  willing  to 
grant  us  any  reasonable  privilege  in  the 
interest  of  central  heating  as  against  heat- 
ing from  a  large  number  of  small  boilers 
which  besides  increasing  dirt,  add  very 
materially  to  fire  hazard  in  the  business 
district. 

The  type  of  underground  construction 
used  so  far  consists  of  wrought-iron  pipe 
for  carrying  the  steam,  this  surrounded 
by  a  wooden  envelope  from  4  to  5  ins.  in 
thickness.  The  pipe  is  first  wrapped  with 
asbestos  paper  securely  wired  on,  and 
surrounding  this  is  1-in.  dead  air  space 
between  the  wood  casing  and  the  pipe. 
The   insulating  covering  is   lined  with   tin. 

Except  where  very  porous  gravel  was 
encountered,  tile  under-drainage  was  in- 
stalled. Expansion  joints  are  located  about 
100  ft.  apart,  and  midway  between  these 
joints   the   line   is   anchored. 

The  company  is  now  serving  63  build- 
ings. 
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ANEW  type  of  blackmailer  is 
plying  his  trade  among  consult- 
ing engineers  and,  while  the 
manufacturers  of  building  equipment 
pay  the  freight,  their  loss  is  out- 
weighed by  the  damage  done  to  the 
professional  character  of  the  engin- 
eers involved.  The  scheme,  in  brief, 
is  as  follows:  A  solicitor  singles  out  a 
prominent  consulting  engineer  and 
offers  to  print  for  him,  free  of  cost,  a 
booklet  describing  in  a  general  way, 
the  classes  and  types  of  buildings  for 
which  he  has  recently  designed  the 
mechanical  equipment,  and  to  furnish 
him  with,  say,  1,000  copies.  Many  of 
these  buildings  are  illustrated,  the 
whole  making  a  very  attractive  and 
impressive  document.  All  that  the 
promotor  asks  in  exchange  is  the 
privilege  of  running  advertisements  in 
the  booklet. 

Now  for  the  blackmail.  The  ad- 
vertisements, naturally,  are  to  be  so- 
licited from  the  manufacturers  whose 
apparatus  has  been  installed  in  the 
buildings    illustrated    in    the    booklet, 


the  names  of  such  manufacturers  be- 
ing furnished  by  the  engineer.  In 
some  cases  the  engineer  is  asked  to 
lend  the  influence  of  his  name  to  as- 
sist the  solicitor.  The  plan  has  worked 
so  well  for  the  solicitor  that  one 
manufacturer  reports  having  received 
an  average  of  five  letters  a  week 
from  as  many  cities,  the  names  of  the 
respective  engineers  and  architects  be- 
ing prominently  mentioned.  In  one 
case,  at  least,  the  proposition  was 
made  direct  by  the  engineer  himself, 
who  stated,  among  other  things,  that 
"we  have  decided  to  carry  advertising 
in  amount  sufficient  to  pay  for  the 
cost  of  publication  and  we  are  sub- 
mitting our  proposition  to  those  firms 
only  whose  product  we  specify." 

Irrespective  of  the  argument  that 
might  be  made  as  to  whether  the  ad- 
vertisers are  to  receive  value  for  their 
money,  the  important  point  to  con- 
sider is  the  moral  effect  this  practice 
must  have  on  the  engineer  himself, 
in  lowering  his  standard  of  ethics  and 
in  its  reflection  on  the  profession  in 
general.  It  is  bad  business,  the 
character  of  which  has,  no  doubt,  not 
been  realized  by  most  of  the  engineers 
involved.  Probably  it  is  not  necessary 
to  do  more  than  call  public  attention 
to  the  practice  to  squelch  it  effectu- 
ally. 


ONE  good  result  of  the  severity 
of  the  past  winter  is  the  nation- 
wide campaign  that  has  been 
conducted  to  educate  the  householder 
and  building  manager  in  the  art  of 
managing  their  heating  systems.  Here- 
after, householders  will  be  more  discrim- 
inating buyers  than  formerly,  and  while 
it  entails  an  added  responsibility  on  the 
manufacturer  of  heating  apparatus,  it 
widens  very  appreciably  the  field  for  the 
sale  of  high-class  heating  systems  and 
devices. 
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Space  Requirements  for  Engines 


In  laying  out  a  building  power  plant  one 
of  the  most  vital  considerations  is  that  of 
space.  Oftentimes  the  engine  room  is  an 
afterthought  or  a  makeshift  and  the  incor- 
poration of  the  apparatus  may  be  so  far 
controlled  by  the  space  conditions  as  to 
limit,  perhaps,  the  makes  and  types  of  engine 
permissible  to  install. 

Where  an  engine  room  can  be  laid  out 
to  suit  the  equipment  no  such  limitations 
exist,  but  under  such  conditions  space  should 
be  allowed  to  accommodate  the  units  of  the 
greatest  dimensions  which  it  is  possible  to 
install  under  the  specifications.  In  either 
case  the  overall  dimensions  are  essential  in 
determining  the  makes  and  type  of  apparatus 
in  the  first  case  and  the  size  of  room  re- 
quired  in   the   second.     It   should   be   noted 


that  it  is  customary  to  allow  space  for  one 
additional  unit  so  as  to  permit  an  increase 
in  load  in  the  future,  either  from  the  build- 
ing of  a  new  addition,  adding  more  floors, 
or  by  increasing  the  power-consuming  equip- 
ment of  the  building. 

For  this  reason  the  overall  dimensions  of 
a  •few  of  the  standard  makes  of  machines 
are  presented  to  give  a  general  idea  of  the 
space  requirements  necessary  for  a  given 
horsepower,  kilowatts  and  size  of  engine.  It 
must  not  be  assumed  necessarily  that  all 
the  engines  listed  herein  are  instantly  avail- 
able as  the  w«ir  has  upset  the  engine  industry 
most  thoroughly.  In  fact,  not  only  are  most 
units  subject  to  a  time  of  delivery  running 
into  many  months  but  others  cannot  be 
obtained  during  the  war  at  all.  The  return 
of  normal  conditions,  however,  will  undoubt- 


The  American  Ball  simple  engine,  referring  to  Fig.  i, (February  issue)  has  the  following  dimensions: — 


HorBe-power 

Kilowatts 

40 
25 

AO 

80 
50 

Speed  R.P.M 

350  to  400 

300  to  326 

275  to  300 

Size,  inches 

8Hx8 
3H 

10x8 

3 
3H 

9x10 

10x10 

11x10 
4 

4H 

12x10 
4 

4H 

11x11 

4 
4H 

12x11 

4 
4M 

13x11 

Steam,  in.  diam 

Exhaust,  In.  diam. . . 

4 
5 

Lengtli.  feet 

Width,  feet 

if^ 

'^>^ 

10(» 
94  lU 

Hetoht.  feet 

Weght,  lbs 

53 
6C 

^ 

67 

72 

^ 

65^ 

( Continued  ) 


Horse-power 

Kilowatts 

120 
76 

160 
100 

200 
125 

Speed  R.P.M 

260  to  200 

240  to  260 

220  to  240 

Size,  inches 

Steam,  in.  diam 

Exhaust,  in.  diam. . . 

13x12 

14X12 

15x12 
5 
6 

14x14 
5 
6 

16x14 
6 
6 

16x14 
6 

7 

16x16 
6 

7 

17x16 
6 
8 

18x16 
6 

8 

Length,  feet 

Wioth,  feet 

120 
i2inn 

139% 

lfi2.'>0 

149^ 

125>i        / 

84 
19400 

Height,  feet 

Weight,  lbs 

'  •  ^ 

* 
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VILTER  CORLISS  NON-CONDENSING  ENGINES 
The  ViltCT  Mfg.  Co.  builds  a  simple  non-condensing  Corliss  engine  of  girder-t3T)e,  the  dimen- 
referring  to  Fig.  2,  (February  issue)  being  as  follows: 


Size  In. 


RPM 


♦H.P. 


Length 


9x24 

100 

50 

10  X  24 

100 

61 

10  X  30 

100 

77 

12  X3O 

100 

no 

13x30 

100 

130 

14X30 

100 

150 

15  X3O 

100 

173 

16  X3O 

100 

197 

12  X36 

100 

133 

14X36 

100 

180 

15  X36 

100 

207 

Width 

Height 

Steam. 

Exhaust, 

In.  Diam 

In.  Diam. 

6'-7J^" 

s;-8" 

2H 

2 

7'-7" 

6'-6" 

2H 

3 

7'-o" 

6'-6" 

3 

3H 

S'-o" 

6'.ii" 

4 

S'-oJi" 

6'-ii" 

3j^ 

4 

8'-2M" 

7'-5" 

4 

4M 

8'-9H" 

7'-5" 

4H 

5 

8'-9H" 

7'-5" 

4>^ 

5 

8'-i3^" 

7'-5" 

4 

8'-9M" 

7'-5" 

4 

4Ji 

S'-9W 

7'-5" 

4J4 

5 

i5'-o" 

i5'-8" 

iS'-o" 

i8'-4" 

i8'-4" 

i8'-io" 

19'V 

i9'-o" 

2o'-io" 

2o'-io" 

2o'.io" 
•Horsepower  given  for  100  lbs.  steam  pressure  and  one-third  cutoff. 
Note: — These  dimensions  do  not  include  the  generator. 

BUFFALO  HORIZONTAL  SIDE  CRANK  ENGINES 
The  Buffalo  Forge  Co.  makes  the  following  line  of  horizontal  side-crank  engines  for  high  pressure. 


H.  P. 

Kw. 

Speed,  R.  P.  M. 

20 

10 

450 

45 

20 

400 

65 

35 

350 

95 

50 

300 

Size,  In. 

Steam  In.  Diam. 

Exhaust  In  Diam 

6x6 
2 

2H 

6x8  8x8   10  X  8 
2          2}4        3 
2H      3           33^ 

8  X  10   10  X  10  12  X  10 
2^        3             3^ 
3           3H          4 

10  X  12       12  X  12      13  X   12 

3H          4              4 
4              5              5 

Length,  In. 
Width,  In. 
Height.  In. 
Weight,  Lbs. 

66 

42 

44 

500 

76 

48 

47 

620 

89 

56 

53 

1200 

no 
64 
62 
1850                      1 

STURTEVANT  HIGH-SPEED  ENGINES 
The  B.  F.  Sturtevant  Co.  makes  a  simple  high-speed  engine  of  the  following  dimensions: 


Steam  pressure  lbs.  gauge 

Speed,  R.  P.  M 

Size,  In 

Steam  In.  Diam 

Exhaust  In.  Diam 

Length,  in 

Width,  in 

Height,  in 

Weight,  lbs 


80 

375 
8x8 

2j^ 

3 

77^ 
64M 
47 
5000 


40 

20 
250 
15x8 
3 

83H 
69H 

6000 


35 

250 
15x10 
3 

9SH 

76H 

55M 
8600 


120  80 

30 
350 
8x10         10x10 


2^ 

3 

97K 

75Ji 

55M 

8000 


3H 

4 
97H 
76Ji 

55M 
8300 


80 


40 
300 


10x10 

3 

3'A 

1023^ 

8oJi 

59 
9200 


IIXIO 

3M 

102H 

59 
9400 


Steam  pressure,  lbs.  gauge 

Speed,  R.  P.  M.  ......!. ! 

Size,  in 

Steam,  In.  Diam 

Exhaust,  In.  Diam 

Length,  in 

Width,  in 

Height,  in 

Weight,  lbs 


120  80 

50 
275 
10x12  13x12 


3 

3'A 
117H 
99Ji 
69 
14250 


4 

looji 

69 
15000 


120      80 
60 

275 
12x12    14x12 


4 

4J^ 
118 
looJi 
69 
14750 


5 
6 

121H 
100  Ji 

69 
15200 


80 


75 
275 


12x14 

4 

5 

134H 

III 

ISA 
19300 


14x14 
5 

6 
135 
III 

75H 

19800 


Steam  pressiu^,  lbs.  gauge 

Kw 

Speed,  R.  P.  M 

Size,  in 

Steam  In.  Diam 

Exhaust,  In.  Diam 

Length,  in 

Width,  in 

Height,  in 

Weight,  lbs 


80 


100 
250 


14x14 

5 

6 

i38Ji 

112% 

78 

24000 


16x14 
5 
6 
141 

II2ji 

78 

24000 


125  100 

125 

250 

14x16         16x16 


5 
6 

154H 
120 
82 
30500 


6 

7 

153 

120 

82 

30750 


125  100 

150 
250 
16x16  18x16 

6  6 

7  7 

is%        159K 

I3ij^     131H 
84        84 
33500     33700 
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edly  place  these  en^nes  again  on  the  market 
for   the   benefit  of   the   individual   customer. 

Engines  must  be  supplied  with  the  follow- 
ingr  equipment  to  meet  the  U.  S.  Government 
specifications : 

(a)  Re- throttle  valve  for  starting  and  stop- 
ping the  unit 

(fr)  Automatic  cylinder  relief  and  drain 
valve. 

(c)  Cylinder  lubricator  with  piping,  etc. 

id)  Metal  packing  for  piston  rods  and 
valve-stem  stuffing  boxes. 

{e)  Auxiliary  hand  oil-pump. 

(/)  Steam  chest  drain  connections  with 
valves. 


STURTEVANT  SIMPLE  HIGHSPEED  ENGINE. 

{g)  Indicator  piping  with  threeway  cocks 
and   angle  globe-vaJve. 

(A)  Attached  indicator  reducing  motion. 

(t)  Adjusting  wrenches  mounted  on  hard- 
wood panel. 

(/)  All  necessary  drip,  drain  and  indicator 
piping  of  nickel-plated  brass  pipe  above  the 
floor. 

After  erection  the  engines  and  generators 
should  be  rubbed  smooth,  painted  two  coats 
of  very  dark  green  (or  else  a  dark  maroon 
or  wine  red)  paint  and  striped  with  gold 
leaf  after   which  varnish  should  be   applied. 

Almost  every  engine  can  be  obtained  either 
"right-hand"  or  **left-hand,"  as  shown  in  Fig. 


2.  The  eaisiest  hand  to  obtain  is  the  right- 
hand,  all  engines  being  built  or  carried  in 
stock  in  this  hand ;  left-hand  engines  are 
sometimes,  but  not  always  carried  in  stock. 
For  this  reason  it  is  preferable  to.  use 
"right-hand"  engines  where  all  other  condi- 
tions are  equally  suitable  to  either  hand.  The 
distinction  between  a  "right-hand"  and  "left- 
hand"  apparatus  is  determined  by  standing 
at  the  cylinder  and  looking  toward  the  shaft; 
if  the  eccentric  is  on  the  right-hand  side  of 
the  piston  rod  the  engine  is  "right-hand" 
while  if  it  is  on  the  left-hand  side  the 
engine  is  "left-hand." 

It  is  also  desirable  that  the  engine  should 
"run  over"  rather  than  "run  under"  owing 
to  there  being  less  liability  to  knock,  due 
to  the  centrifugal  farce  of  the  crank  and 
connecting  rqd.  By  "running  over"  is  meant 
that  when  standing  at  the  cylinder  and  look- 
ing toward  the  shaft  the  crank  at  the  top 
portion  of  its  revolution  is  receding  from 
the  observer  while,  if  running  under,  the 
crank  during  the  top  portion  of  its  revolu- 
tion  is   approaching  the  observer. 

One  of  the  greatest  helps  to  successful 
engine  operation  is  the  providing  of  a  suffi- 
ciently heavy  foundation  to  absorb  the  thrust 
of  the  reciprocating  and  unbalanced  parts. 
Engines  and  other  vibrating  machinery  may 
be  supported  on  comparatively  unstable  fram- 
ing if  a  foundation  of  sufficient  mass  is  pro- 
vided to  properly  absorb  the  vibration.  As 
a  general  thing  a  foundation  from  3  to  4  ft. 
thick  on  a  100  Kw.  engine  up  to  7  to  10  ft. 
thick  on  a  1,000  Kw.  engine  will  be  found 
amply  massive  for  this  purpose. 

A  good  test  of  the  proper  balancing  of  an 
engine  and  a  proper  steadiness  of  running 
can  be  made  by  standing  a  coin  on  edge  on 
the  top  of  the  cylinder  or  other  portion  of 
the  machine.  If  the  coin  remains  standing 
the  engine  has  but  little  vibration  but  if  it 
falls  over  repeatedly  the  engine  is  either  out 
of  adjustment  or  the  foundation  is  too  light. 
Needless  to  say,  the  test  coin  used  should 
be  a  comparatively  new  one  on  which  the 
corners  have  not  become  excessively  rounded. 


Notes 

Broken  parts  of  the  power-plant— particu- 
larly crankshifts — have  been  becoming  in- 
creasingly difficult  to  deal  with  owing  to 
slow  delivery  of  new  shafts  and  the  almost 
impossibility  of  finding  any  spare  shafts  in 
stock.  That  the  old  shafts  can  be  repaired 
as  good  as  new,  however,  is  the  encouraging 
claim  made  by  the  Goldschmidt  Thermit  Co.^ 
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of  New  York,  which  has  made  many  such 
repairs.  The  company  states  that  it  has 
never  yet  heard  of  a  thermit  weld  breaking 
under    regular    service    conditions. 


A  grease  and  oil  interceptor  is  shown  here- 
with, this  being  a  simple  device  for  catching 
and  retining  oil  and  greiase  carried  out  of 
the  plant  in  the  "dirty  drip"  discharge.  It 
also  has  the  added  advantage  of  keeping  this 
undesirable  element  out  of  the  sewer.  The 
oil  and  grease  floating  on  the  surface  a^e 
prevented  from  reaching  the  outlet  by  the 
baffle,  while  scale,  dirt  and  other  "heavier 
than  water"  substances  are  retained  in  the 
bottom  of  the  first  compartment  by  the 
dam.  A  removable  cover  gives  access  to  the 
interior  for  removing  the  oil  and  grease 
and  to  clean  out  the  material  retained  behind 
the  dam. 


For  overloaded  boilers  the  period  of  fire 
cleaning  sometimes  comes  at  very  inopportune 
times.  The  Thomas  Grate  Bar  Co.,  Birming- 
ham, Ala.,  advocates  the  use  of  their 
"wiggling-shaking-dumping"  grate  bars  by 
means  of  which  the  cleaning  period  is  not 
only  eliminated  but  the  fires  are  kept  in  the 
very  best  possible  condition  at  all  times.  The 
opening  of  furnace  doors  for  slicing,  clean- 
ing, etc.  is  also  avoided. 


ILE6AL  DECISIOHSl 


Heating  and  Humidifsring  Air  Patent. 

In  a  suit  for  infringement  of  a  patent 
(Carrier  patent  No.  854,270)  for  a  method 
of  heating  and  humidifying  air.  The 
federal  district  court  for  the  Western 
District  of  New  York  holds  that  a 
patent  for  a  method  cannot  be  sustamed 
when  it  appears  that  the  result  achieved 
is  due  to  the  operation  of  a  machine;  but 
when  the  new  result  comes  from  certain 
acts,  or  a  series  of  steps,  irrespective  of 
mechanism  or  the  mechanical  assemblage, 
then  the  steps  taken,  or  the  acts  per- 
formed, or  the  method  of  treatment  in- 
volve patentable  invention.  The  court 
held  the  patent  in  question  valid,  irre- 
spective of  any  automatic  regulation  of 
the  temperature  and  humidity  of  the  air 
by  the  aid  of  a  thermostat  or  other  me- 
chanical instrumentality,  inasmuch  as  the 
process  was  not  entirely  dependent  upon 
the  use  of  a  thermostat;  the  performance 
of    its    ftmction    being    due    to    the    use   of 


water  at  a  temperature  higher  th^n  that 
of  the  air  and  below  the  boiling  point, 
which  was  first  caused  to  contact  inti- 
mately with  a  current  of  air  into  which 
the  heated  water  was  sprayed.  Such  steps 
increased  the  temperature  of  the  air,  which 
then  vaporized  or  assimilated  the  moisture, 
the  relative  humidity  of  the  air  depending 
upon  the  temperature  of  the  air.  The  Acr- 
mostat  was  arranged  to  come  within  the  in- 
fluence of  the  heated  and  humidified  air,  and 
while  in  that  condition  operated  to  maintain 
the  water  at  a  proper  temperature  to  increase 
the  temperature  of  the  air  to  the  point  of 
saturization,  or  to  what  is  known  as  dew 
point,  meaning  a  degree  of  temperature  hav- 
ing a  certain  amount  of  humidity  below 
which  it  cannot  be  reduced  without  first 
condensing  the  moisture  -  content  from  the 
air.  The  intimate  contact  of  the  air  with 
the  water  is  brought  about  by  the  action  of 
a  pump,  which  draws  the  warm  water  after 
circulation  through  the  apparatus  into  a  well, 
the  warm  water  then  flowing  through  a  by- 
pass piping  for  regulation  by  the  thermostat 
pl^ed  in  the  room  in  which  the  humidity 
is  to  be  controlled.  As  the  patentee's  inven- 
tion was  a  departure  from  prior  processes, 
the  claims  of  his  patent  were  held  entitled 
to  a  fairly  reasonable  construction,  which 
will  not  permit  another,  by  changes  of  form 
only,  to  appropriate  the  substance  of  his  in- 
vention. Buffalo  Forge  Co,  v.  City  of 
Buffalo,  246  Fed.,  135. 


Independent  Contractor. 

In  an  action  for  personal  injuries  it  ap- 
peared that  the  defendant  engaged  an  inde- 
pendent contractor  to  construct  a  concrete 
building.  The  plans  and  specifications  were 
adequate  and  skillfully  drawn.  The  building 
having  been  completed  the  defendant  en- 
gaged another  independent  contractor  to  in- 
stall the  plumbing  and  heating  apparatus. 
The  plaintiff,  an  employee  of  a  subcontractor 
of  the  latter,  was  injured  while  doing  plumb- 
ing work  by  the  collapse  of  the  building. 
The  building,  which  was  of  reinforced  con- 
crete work,  was  constructed  in  early  winter. 
At  that  time  the  work  was  not  inherently 
dangerous,  as  proper  steps  cotdd  be  taken 
to  prevent  the  freezing  of  the  concrete.  It 
was  held  that  the  plaintiff  could  not  recover 
merely  because  of  the  fall  of  the  buitdding, 
without  proof  of  the  defendant's  negligence, 
on  the  theory  of  res  ipsa  loquitur,  the  de- 
fense that  the  work  was  being  done  by  an 
independent  contractor  being  available  to  the 
defendant.  Looney  v.  Prest-O-Lite  Co,,  In- 
diana Appellate  Court,  117  N.  E.,  67a 
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New  Food  Card  for  1918 

The  programme  set  forth  by  the  United 
States  Food  Administration  for  1918  is  as 
follows : 

Two  wheatless  days  (Monday  and  Wed- 
nesday) in  every  week,  and  one  wheatless 
meal  every  day. 

One  meatless  day  (Tuesday)  in  every 
week  and  one  meatless  meal  every  day. 
Also  two  porkless  days  (Tuesday  and 
Saturday)  every  week.  As  a  nation,  says 
the  food  administration,  we  eat  and  waste 
nearly  twice  as  much  meat  as  we  need. 

Make  every  day  a  fat-saving  day.  The 
food  administration  estimates  that  we  use 
and  waste  two  and  one-half  times  as 
much  fat  as  we  need. 

Make     every    day    a    sugar-saving    day. 
Our  waste  of  sugar,  says  the  food  admin- 
istration is  about  twice  the  amount  needed. 
Use      fruit,      vegetables      and      potatoes 
abundantly. 
Use  milk  wisely. 

Do  not  limit  the  food  of  growing  chil- 
dren, advises  the  food  administration,  eat 
sufficient  food  to  maintain  health,  and 
preach  and  practice  the  gospel  of  the 
"clean  plate." 


Meatless  Monday. 

In  view  of  the  institution  of  "Heatless 
Monday"  as  a  measure  apparently  designed 
to  save  one-seventh  of  the  week's  coal 
supply,  may  the  writer  call  attention  to 
some  features  of  the  subject  which  are 
well  understood  by  all  practical  engineers, 
but  not  a  subject  to  which  the  general 
public  has  evidently  given  attention? 

It  will  be  found  out  later  that,  instead 
of  one-seventh  of  the  coal  being  saved,  a 
much  smaller  saving  has  actually  been 
realized,  due  to  a  number  of  causes 
among  which  is  the  fact  that  it  is  im- 
practical to  entirely  shut  off  heat  from 
large  buildings  on  account  of  the  danger 
to  merchandise,  the  possibility  of  freezing 
pipes,  and,  the  extraordinary  amount  of 
coal  that  would  have  to  be  used  for  many 
hours  before  occupancy  to  again  bring  the 
temperature  back  to  70*. 


In  their  patriotic  efforts  to  carry  out 
the  government  order,  engineers  have 
tried  to  reduce  temperatures  to  about  45' 
or,  say,  a  saving  of  35%,  which  is  not 
realized  for  the  reason  that  the  walls  hav- 
ing attained  a  degree  of  high  temperature 
together  with  the  large  volume  of  air, 
give  off  their  accumulated  heat.  Conse- 
quently it  may  take,  say,  eight  hours  of 
the  twenty-four  to  realize  the  required 
reduction  of  temperature.  It,  therefore, 
becomes  questionable  if,  after  adding  this 
heat  loss  to  that  lost  in  extra  firing  dur- 
ing the  twenty-four  hours  to  re-establish 
the  70*  temperature,  there  accrues  any 
saving   whatsoever. 

It  is  also  true  that  in  most  factories, 
especially  where  the  work  of  both  heat 
and  power  are  practically  balanced,  heat 
becomes  a  by-product  of  power.  In  other 
words,  power  and  heat  can  be  made  just 
as  cheap  as  either  one  alone  and  in  many 
instances  the  engineer  will  substantiate 
the  claim  that  heating  alone  costs  more 
per  day  on  holidays  and  Sundays  than  on 
week-days,  although  reduced  as  much  as  is 
practical  to  effect  economy. 

Another  circumstance,  no  doubt  typical, 
consists  in  turning  off  heat  from  all  radia- 
tors on  Saturday  evening  and  indiscrim- 
inately turning  heat  on  again  on  Tuesday 
when,  as  a  matter  of  fact,  very  little  addi- 
tional heat  is  necessary  in  some  rooms, 
due  to  risers  passing  through  them,  while 
in  others  similarly  situated  and  unoccu- 
pied radiators  are  turned  on  full.  In  such 
instances  a  clear  case  of  loss  exists  rather 
than  gain. 

Acting  on  the  theory  that  criticism  is  an 
expression  of  ignorance  unless  of  a  con- 
structive character,  the  writer  offers  the 
following  suggestions  for  actual  coal  sav- 
ing: 

1.  Householders  to  shut  off  heat  entirely 
from  bedrooms  and  others  not  in  ac- 
tual use. 

2.  i^eduction  of  day  temperature  to  65* 
and  allow  the  extra  underwear  prop- 
erly worn  in  the  winter  season  to  pro- 
vide the  warmth  for  which  it  is  in- 
tended, thereby  assisting  in  the  pre- 
vention of  colds  and  doctor's  bills. 

3.  The  steam-heated  flat  and  business 
office,    which    have    done    so    much    to 
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populate     our     graveyards     with     con- 
sumptives,    should    also    be    similarly 
regulated. 
4.    Workshops  should  be  reduced  from  65* 
to  60*,  depending  on  the  nature  of  the 
employment. 
Assuming    that   the   above    day-tempera- 
tures are  steadily  maintained  and  a  prac- 
tical  and    economical   reduction    of   night- 
temperatures  (not  to  exceed  15")  be  also 
maintained,  it  then  becomes  but  a  simple 
matter  of  figures  and  practical  proof  that, 
whereas,    under    the    system    of    "Heatless 
Monday** — which    should    at    best    but    a 
small  and  questionable  saving  of  fuel  for 
one   day — there   is   a   six-day   saving   from 
12%   to   15%,   besides   the   saving   to   both 
capital  and  labor  so  much  needed  and  at- 
tainable by  the  application  of  rules  which 
are    the    result    of    practical    experience. — 
W.  H.  Pearce,  Chicago, 


The  Blue-Card  W.  S.  S.  Pledge. 

A  marked  impetus  to  the  sale  of  war- 
savjngs  and  thrift  stamps  has  been  given 
by  the  distribution  of  blue  post-cards 
order  blanks  which  may  be  filled  out  and 
mailed  postage  free.  The  stamps  will 
then  be  delivered  C.  O.  D.  The  cards  can 
be  obtained  in  quantities  at  any  post 
office,  bank  and  from  letter-carriers. 
Special  emphasis  is  laid  on  the  conveni- 
ence of  the  blue  card  for  trade  agents 
when    ordering    supplies. 

Already  350,000  war-savings  stamp  agen- 
cies have  been  established.  There  will  also 
be  1.000,000  "sales  stations."  50,000  post 
offices  now  have  war-savings  stamps  on 
sale  and  29,000  banks  and  8,000  indi- 
vidual firms  and  corporations  have  been 
appointed  agents. 


Preparing  for  the  Next  Liberty  Loan 

It  is  now  well-known  that  the  observ- 
ance of  meatless  days  has  not  only 
helped  materially  to  feed  our  fighters 
and  allies,  but  has  also  helped  to  swell 
our  individual  bank  rolls.  We  are  richer 
for  this  patriotc   effort. 

"What  are  you  going  to  do  with  that 
extra  money?"  asks  those  handling  the 
forthcoming  loan,  "frivol  it  away;  blow 
it  on  some  extravagance  of  which  you 
will  soon  be  ashamed?  Or  will  you  salt 
it  away  for  your  own  good  and  that  of 
your    country    and    civilization?"    You    are 


confronted  with  an  ideal  opportunity  of 
spreading  the  good  effect  of  your  initial 
patriotism  by  investing  the  money  you 
have  saved  thereby  in  Liberty  Bonds. 
There  are,  of  course,  no  better  securities 
than  those  which  the  government  oflFers, 
Very  soon  the  government  will  be  ask- 
ing you  to  buy  bonds  of  the  third  and 
greatest  Liberty  Loan.  Keep  that  money 
you  are  saving  that  you  may  respond  to 
this   call   in    the   great   American   way. 


Louisville  as  a  Manufacturing  Center 

Louisville,  Ky.,  has  the  distinction  of 
possessing  electric  power  for  industries 
in  excess  of  its  present  demands.  Dur- 
ing the  past  winter  this  excess  has  been 
about  10,000  k.  w.  This  condition  is 
largely  due  to  the  fact  that  the  central 
station  owns  the  mine  from  which  it 
draws  its  coal  supply  and  owns  its  coal 
cars.  Its  coal  mine  is  a  night's  run  from 
Louisville,  assuring  a  plentiful  supply  of 
fuel  and   continuity  of  electric  power. 

The  movement  of  residents  to  suburb- 
an districts  has  also  made  available  in  Louis- 
ville several  thousand  modern  dwellings  at 
moderate  rentals  which  are  said  to  be 
especially  suited  to  the  living  require- 
ments of  labor.  The  foregoing  facts  are 
being  featured  by  the  Louisville  Indus- 
trial Foundation  for  the  benefit  primarily 
of   manufacturers   of  war   materials. 


Heating    Men    in    Military    Service. 

Four  of  the  heating  superintendents  of 
Hopendyl,  Hardy  &  Co.,  New  York, 
which  operate  a  number  of  central  sta- 
tion heating  plants  in  the  Middle  West, 
are  now  in  the  service  of  the  govern- 
ment. 

F.  W.  Gano,  who  was  originally  lo- 
cated at  the  company's  plant  in  Peoria, 
was  the  first  to  enter  the  service.  He  is 
now  an  artillery  officer,  with  the  rank  of 
second   lieutenant. 

R.  V.  Stureman,  of  Springfield,  111., 
entered  the  service  as  sergeant  in  the 
Quartermaster's  Corps,  was  afterwards 
recommended  to  a  second  lieutenancy  in 
the  Engineers'  Corps  and  has  recently 
been  appointed  first  lieutenant  in  the 
same  corps.  He  is  now  in  Houston, 
Texas. 

F.  E.  Thompson,  of  Evansville,  entered 
the  second  Officers'  Training  Camp  at 
Fort     Benjamin     Harrison,     Indianapolis, 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


47 


Come  on.  Men, 
250,000  of  You! 


Thfai  la  Your  Badge  of  Honor 
Wear  It  Proudly 


Launch  a  Blow  at  the  Kaiser  by 
Helping  Launch  a  Ship 


TlM  BfMOf  llM 


Who  says  we  can't  build  ships? 

Come  on,  you  loyal  American  Mechanics,  masters  of 
familiar  trades,  and  brand  this  "made  in  Germany" 
insinuation  by  building  a  bridge  of  ships  to  Pershing. 

This  does  not  mean  that  you  are  to  give  up  your 
regular  job  and  rush  off  to  some  shipyard  which  at  the 
moment,  may  not  be  able  to  accommodate  you.  Quite 
the  contrary!  Your  enrollment  simply  shows  that  you 
stand  ready,  when  called  upon,  to  do  a  particular  job  for 
a  particular  wage  in  a  particular  place.  Everything  will 
be  in  readiness  for  you,  and  you  will  loose  no  time. 

Ships  are  not  things  of  mystery;  they  are  merely  big 
buildings  afloat — the  product  of  everyday  skill  and 
industry — and  the  American  Mechanic  (hats  off  to  him) 
can  build  them. 


Where  can  YOU  qualify  in  the  following  list? 


Ac«t]rl«n«  and  •l«ctrical  w«ld«ra 

Asbestos  workers 

BUcksmiths 

Anclssmitha 

Drop-forge  men 

Flange  turners 

Furnace  n»en 

Boiler  makers 

Riveters 

Reamers 

Carpenters 

Skip  carpenters 


Dock  Builders 

Chippers  and  calkers 

Electrical  workers 

Electricians 

Wiremen 

Crane  operators 

Foundry  workers 

Laborers,  all  kinds 

Loftsmen 

Tentplate  makers 

Machinists  and  machine  hands,  all  sorts 

Helpers 


Painters 

Pluml>ers    and    pipe    fitters 

Sheet-metal  workers 

Coppersmiths 

Shipfitters 

Structural  iron  workers 

Riveters 

Erectors 

Bolters  up 

Other  trades 

Cementers 

Crane  men 


CLIP  THE  COUPON  AND  GET  THE  FULL  STORY 


Fdward  N.  Hurley,  Chairman, 
U.  S.  Shipping  Board, 
Washington,   D.  C. 

I  wish  you  would  send  me  at  once  further  information,  telling  me  how  I  can  enroll  as  a  member  of  the 
U.  8.  Shipyard  Volunteers  of  the  Public  Service  Reserve  for  employment  in  shipyards  and  so  help  win  the 

My  Trade  is 

My  Name  Is 

Street  Address 

Town State 
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and  was  afterwards  transferred  to  Fort- 
ress Monroe,  where  he  received  a  com- 
mission as  second  lieutenant  in  the  Coast 
Artillery.  He  was  one  of  300  of  this 
camp  who  volunteered  to  go  to  France 
immediately  and  is  now  "somewhere  in 
France." 

B.  A.  Lowe,  who  was  originally  super- 
intendent of  the  heating  department  in 
Springfield,  O.,  and  was  tranferred  to 
Evansville  to  take  Mr.  Thompson's  place 
when  he  entered  the  service,  is  now  in 
the  third  Officers*  Training  Camp  at 
C.hillicothe,   O. 

W.  G.  Boales,  of  the  New  York  office 
of  the  Hoffman  Specialty  Co.,  Chicago, 
has  been  appointed  inspector  of  shells. 
He  is  at  present  located  at  Jefferson 
Barracks,  St.  Louis,  and  expects  to  be 
transferred   soon    to   France. 

H.  L.  Whitelaw  of  the  American  Radi- 
ator Co.,  Chicago,  111.,  is  now  a  second 
lieutenant  in  the  Royal  Flying  Squadron, 
of   Canada. 

Benjamin  Nelson,  of  the  Chicago  office 
of  Warren  Webster  &  Co.,  Camden, 
N.  J.,  has  been  commissioned  first  lieu- 
tenant in  the  Ordnance  Reserve  Corps. 
He  is   stationed   at   Springfield,   Mass. 

Richard  S.  Bull,  of  Chicago,  a  member 
of  the  Illinois  Chapter  of  the  heating 
engineers'  society,  has  been  commission- 
ed a  captain  of  field  artillery.  He  is  sta- 
tioned at   Rockford,   111. 


To    Promote    Dehydration. 

A  resolution  urging  the  Government 
to  use  dehydrated  vegetables  in  the  army 
and  navy  ration  was  passed  recently  by 
:he  Woman's  Committee  of  the  California 
Council  of  National  Defense.  It  is  be- 
Jeved  that  dehydration  will  make  it  possi- 
ble to  save  surplus  farm  products  in  Cali- 
fornia which  might  otherwise  go  to  waste; 
that  there  would  be  a  saving  in  bulk  and 
cost  over  canned  goods;  that  government 
orders  for  dehydrated  products  would  en- 
courage the  establishment  of  a  healthy 
dehydrating  industry;  that  the  use  of  these 
products  by  the  army  and  navy  would 
assist  in  bringing  them  before  the  general 
public.  The  resolution  reminds  our  Gov- 
ernment that  the  British,  French,  and  Ger- 
man armies  are  now  using  enormous  quan- 
tities of  dehydrated  vegetables  with  satis- 
factory results,  and  that  a  Canadian  firm 
is  supplying  2,000,000  lbs.  monthly  of  de- 
hydrated vegetables  to  the  French  and 
British  armies. 


Organization  of  the  Council. 

The  new  council  of  the  heating  engi- 
neers' society  has  organized  as  follows: 
executive  committee:  W.  H.  Timmis, 
Homer  Addams  and  J.  I.  Lyle;  publica- 
tion committee,  Champlain  L.  Riley,  E, 
Vernon  Hill  and  F.  G.  Phegley;  finance 
committee,  Homer  Addams,  W.  H.  Driscoll 
and  H.  P.  Gant;  membership  committee, 
Howard  Fielding,  C.  "W.  Kimball  and 
F.  W.  Powers.  At  the  organization  meet- 
ing a  special  vote  of  thanks  was  accorded 
Secretary  C.  W.  Obert  who  was  re- 
elected. 


Illinois   Chapter    Holds   War    Session. 

"Engineering  Problems  at  the  Front," 
and  "Constructive  Dectective  Work  at 
Home"  were  the  subjects  of  two  addresses 
delivered  before  the  Illinois  Chapter  of 
the  heating  engineers'  society  at  its  Jan- 
uary meeting,  held  at  the  Engineers* 
Club,  Chicago,  January  14.  The  speakers, 
both  of  whom  were  secured  by  J.  F.  Tut- 
tle,  were  Sergeant  B.  S.  Wolf,  of  the 
Thirteenth  Engineers,  who  has  seen  serv- 
ice in  France  where  he  was  wounded  and 
who  was  on  the  torpedoed  steamship  Fin- 
land, and  Hinton  C.  Clabaugh,  superin- 
tendent of  the  Federal  Department  of 
Justice,  at   Chicago. 

The  speakers  were  introduced  by  Mr. 
Tuttle,  President  E.  Vernon  Hill  relin- 
quishing the  chair  for  this  purpose. 

Sergeant  Wolf,  who  was  the  first  speak- 
er, described  the  sanitary  facilities  pro- 
vided for  the  troops  at  the  front,  the 
members  being  especially  interested  in  the 
provisions  made  for  hot- water  shower 
baths.  He  told  of  his  journey  across  the 
Atlantic,  the  reception  of  his  regiment  in 
England,  where  it  was  given  a  luncheon 
in  Windsor  Gardens,  adjoining  Bucking- 
ham Palace,  after  being  reviewed  by  the 
king  and  queen.  Sergeant  Wolf  con- 
firmed the  stories  of  the  capture  of  young 
German  prisoners  and  of  the  growth  of 
internal  troubles  in  Germany.  He  con- 
cluded with  an  account  of  the  torpedoing 
of  the  Finland.  He  stated  that  he  was 
in  the  water  several  hours  clinging  to  a 
piece  of  wreckage  and  was  finally  picked 
up  by  a  passing  vessel  in  an  unconscious 
condition. 

Mr.  Clabaugh,  the  second  speaker,  gave 
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!  an  equally  interesting  address  on  the  work 
of  his  department  which  has  to  do  with 
the  detection  of  disloyalty  to  the  United 
States.  He  said  there  were  many  amaz- 
ing cases  of  disloyalty  and  gave  details  of 
a  number  of  typical  cases.  He  also  paid 
high  tribute  to  the  great  numbers  of  citi- 
zens who  have  co-operated  with  his  de- 
partment in  the  apprehension  of  alien 
enemies. 

At  the  conclusion  of  his  address  a  ris- 
ing vote  of  thanks  was  accorded  both 
speakers. 

In  order  to  further  the  work  of  fuel 
conservation,  a  motion  was  passed  that  a 
committee  of  three  be  appointed  to  devise 
plans  to  this  end.  The  personnel  of  this 
committee  and  the  set  of  rules  and  sug- 
gestions later  drawn  up  are  presented  in 
another  column. 

The  subject  for  the  February  meeting 
was  "The  Relation  of  the  Medical  Pro- 
fession to  the  Heating  and  Ventilating 
Engineer,"  the  speaker  being  Dr.  W.  A. 
Evans,  formerly  health  commissioner  of 
Chicago. 


Illinois    Chapter    Formtdates     Rules     for 
Handling  Boilers. 

Considerable  publicity  is  being  given  to 
the  efforts  of  the  Illinois  Chapter  to  pro- 
ride  the  public  with  directions  for  handl- 
ing boilers  and  warm-air  furnaces.  These 
rules  have  been  reproduced  in  full  in  two 
of  Chicago's  daily  papers.  They  are  not 
intended  for  large  consumers,  but  for 
householders  and  not  for  apartment  house 
janitors,  but  for  laymen  who  know  little 
of  the  science  of  coal  saving. 

The  suggestions  were  compiled  by  a 
committee  consisting  of  J.  F.  Tuttle,  chair- 
man; James  H.  Davis  and  Charles  G.  Lamb 
and  arc  presented  in  such  a  way  that 
they  may  be  cut  out  and  pasted  on  a  card 
for  reference.  Following  are  the  rules  in 
full: 

SOFT   COAX. 

1.  Tborouffhly  clean  flues  and  passages  of  boiler  or 
fttrnsces  at  least  once  a  day. 

2.  Steam  boilers  should  be  blown  out  under  press- 
tire  to  remove  grease  and  dirt.  This  is  very  im- 
portant and  should  be  done  at  once  by  an  experi- 
enced man.  Hot  water  plants  should  have  water 
renewed  in  full  before  starting  heating  season. 

3.  Qean  base  of  chimney  and  smoke-pipe  once  a 
year. 

MITHOD    OF    FiaiNO 

1.  Fire  often  and  lightly,  keeping  grates  fully 
covered. 

2.  Do  not  spoil  fire  by  stirring  it  around  or  mix- 
ing  it  up. 

.  J'  Use  slice  bar  under  fire  bed  on  top  of  grates, 
lifting  only  enough  to  break  or  crack  open  the  mass. 
Keep  fire  free   from  clinkers. 

4.  In  large  boilers  or  furnaces  use  the  alternate 
method  of  firing;   first,   one-half   of  grate,   and   next. 


firing  the  other  half.  This  is  done  to  have  a  bright 
fire  to  assist  in  burning  the  gases  from  the  coal 
just  fired  and  to  make  heat  until  the  fresh  coal  ignites. 

5.  Don't   smother  your  fire. 

6.  Use  the  smaller  prepared  sizes  of  coal  if  possible. 
If  you  cannot  get  the  sxnall  coal,  break  the  large  coal 
into  small  lumps.  Wet  all  soft  coal  thoroughly  before 
firing. 

7.  The  best  way  to  fire  round  boilers  or  furnaces 
is  to  get  the  house  warm  by  firing  lightly  and  often. 
Then  fill  fire-pot  full  of  wet  coal.  Next  take  a  piece 
of  pipe  or  broomstick  and  poke  a  hole  down  through 
the  fuel-bed  to  the  grate.  Carefullv  withdraw  and 
leave  hole  in  fuel  bed.  Check  off  the  draft  so  that 
it  will  not  burn  too  rapidly.  This  hole  soon  will 
carry  a  large  blue  flame,  which  is  giA  driven  off  from 
the  fresh  coal.  If  this  method  is  followed,  the  gas 
will   not  be  lost  up  the  chimney. 


1.  Don't   shake    grate   violently.     It   wastes   coal. 

2.  Keep  ash   pit  clean. 

3.  Never    allow    ashes    to    get    within    6    in.     of 
grate. 

4.  Remove    ashes    from    last    shaking    before    shak- 
ing again. 


1.  Be  sure  your  chimney  is  large  enough,  high 
enough  and  absolutely   tight. 

2.  Do  not  allow  any  connections  to  be  made  to 
the  heating  chimney,  excepting  the  heating  boiler  or 
furnace  alone. 

3.  Regulation  of  draft  is  very  important  in  saving 
coal  and  should  be  attended  to  at  once  by  an  ex- 
perienced  man.  If  you  cannot  regulate  your  draft  be 
sure  to  call  for  assistance. 

4.  The  draft  to  ash'  pit  should  not  be  open  any 
more  than  necessary  to  maintain  the  desired  tem- 
perature. 

5.  Do  not  open  ash  pit  door  to  increase  draft. 
Use  draft  damper  under  grate  provided  with  boiler 
or   furnace   for   this   purpose. 

6.  Check  draft  must  not  be  open  unless  draft 
damper  under  grate  is  closed. 

HAmO    COAL 

1.  Thoroughly  clean  flues  and  passages  of  boiler  or 
furnaces   at   least   once   every   week. 

2.  Steam  boilers  should  be  blown  out  in  same 
manner  recommended  for  soft  coal.  Also  clean  base 
of  chimney  in  same  manner. 

MKTHOD    OF     FISINO 

1.  In  using  anthracite  coal  a  bright  fire  should 
always  be  kept  if  you  wish  heat.  In  buildine  up  a 
fire  use  a  small  quantitv  often  with  good  draft  until 
the  fire  pot  is  full  to  the  center  of  fire  door.  Draft 
then  can  be  checked  to  hold   the  heat  desired. 

2.  A  hard  coal  fire  should  never  be  disturbed  by 
stirring  or  breaking  up  with  a  poker. 

3.  Remove  clinkers,  if  ^ny,  through  grate  or 
clinker  door. 

4.  Use  size  of  coal  recommended  by  maker  of 
boiler    or    furnace.     Don't    wet    hard    coal. 

ASHES 

Rules  same  as  for  soft  coal. 

DBAFT 

Rules  same  las  for  soft  coal. 

aiNBKAI,     aSMAaKS 

1.  Cover  boiler  and  pipes  with  asbestos  or  other 
insulation;  also  weather  strip  your  windows  and 
doors  or  stuff  cracks  with  cotton. 

2.  Keep  your  room  at  68®  F.  (best  heat  for 
healthO 

3.  Heat  only  the  rooms  you  use  all  the  time. 

4.  Close  bedroom  doors-  when  windows  are  open 
and  shut  off  radiator. 

5.  When  any  room  is  kept  at  a  lower  temperature 
than  balance  of  rooms  keep  door  closed. 

6.  Protect  a  hot-water  radiator  in  room  when 
windows  are  ojpen  by  throwing  a  blanket  or  rug  over 
radiator.  Radiator  may  then  be  shut  off  without  fear 
of    freezing. 

7.  Use  hot  water  sparingly,  as  every  gallon  of  hot 
water  wasted  means  loss  of  coal. 
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The  Weather  for  January,  1918 


^t. 


XMew    I    Bos-   I  Pitts-  I     Chi-    I 

York    I    ton    |  burgh  |    cago    |    Louis 


Highest  temperature,  degrees  F , 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temp,  for  month,  degrees  F 

Normal  mean  temp,  for  month,  deg.  F 

Total  rainfall,  in 

Total  snowfall,  in 

Normal  precipitation,  this  month,  in 

Total  wind  movement,  miles 

Average  hourly  wind  velocity,  miles 

Prevailing  direction  of  wind 

Number  of  clear  days •. 

Number  of  partly  cloudy  days 

Niunber  of  cloudy  days 

Niunber  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell 

Snow  on  ground  at  end  of  month,  in I 
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-5 
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34 
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12 

12 

12 

8 

5 

5 

22 

28 

2 

21.6 

21 

19 

30.2 

27 

30.7 

3.41 

3.11 

2.82 

13.6 

13.8 

19 

3.79 

3.82 

2.87 

15057 

8955 
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20.2 

12 

13.3 

N.  W. 

W. 

S.  W. 

8 

II 

4 

10 

8 

6 

13 
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21 

5 

I 

2 

9 

II 

15 

4.6 

4.6 

7.2 

35 
25 
-14 
12 
26 
23 

5 

2 

13.3 
23.7 

4.12 

42.5 
2.00 
10699 
14.4 
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9 
7 
15 

15 
23.8 


45 
25 
-17 
12 
29 
II 
4 
27 
18.8 

31 

I-31 
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2.27 
10336 

139 
N.  W. 

6 
13 
12 

I 

8 
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Day     o-F    Mo  n  +  h 

RECORD  OF   WEATHER  IN   NEW   YORK   FOR  JANUARY,   1918. 
(Hourly   observations  of  the   Relative  Humidity  are   Recorded   on   tnis  chart) 


Day     o-F    Mo  nth 

RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  JANUARY.  1918. 
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Day     o-F    Mon  +  h 
RECORD  OP  THE  WEATHER  IN  PITTSBURGH  POR  JANUARY.  1918. 


RECORD  OF  THE  WEATHER  IN   CHICAGO   FOR  JANUARY.   1918. 


RECORD  OP  THE  WEATHER  IN  STv  LOUIS  POR  JANUARY,    1918. 

Plotted  from  records  especially  compiled  for  Thb  Heating    and    Ventilating    Magazine,    by    tlie 

United  States  Weather  Bureau. 
Heary  lines  indicate  temperature  In  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines   indicate   relatire  humidity   in   percentage  from  readings  taken  at  8  a.  m.  and  8  r.  k. 
8 — clear,    P  C — ^partly  cloudy.     C— cloudy,     R — ratn,     Sn — snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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Data  Wanted  on  Underground   Construc- 
tion Troubles. 

Difficulties  experienced  with  under- 
ground construction  for  pipe  lines  and  the 
methods  taken  to  overcome  them,  are  be- 
ing investigated  by  the  Underground  Con- 
struction Committee  of  the  National  Dis- 
trict Heating  Association.  Manholes  sur- 
rounding fittings  in  the  heating  mains,  par- 
ticularly high-pressure  steam  mains,  says 
the  committee,  are  one  of  the  greatest 
sources  of  heat  loss.  This  heat  loss  is 
concentrated  in  the  manhole  head  which 
is  in  direct  contact  with  the  pavement. 

The  damage  to  pavements,  particularly 
asphalt,  is  a  continual  cause  of  complaint 
from  the  city  highway  departments  and 
the  property  owners.  Sunken  pavements 
around  manhole  heads  are  also  a  continual 
source  of  damage  claims  as  well  as  a  con- 
tinual source  of  expense,  due  to  repaving 
charges. 

In  order  to  get  information  on  this  sub- 
ject the  committee  is  sending  out  a  list  of 
questions,  as   follows: 

A.  What  class  of  mains  do  you  operate? 
High-pressure  steam? 
Low-pressure  steam? 

Hot  water? 

(Give  operating  pressure). 

B.  What  type  of  manhole  do  you  use? 
Concrete? 

Brick? 

Cast-iron   sectional? 

C.  How  do  you  insulate   the   fittings   in 
your    manholes? 

(Give  details). 

D.  Do  you  have  trouble  with  pavement 
around  manhole  heads? 

What  kind   of  payments? 

(Describe   trouble   and   state   inside 
temperature  manhole  when  closed.) 

E.  \yhat    valves,    traps,    fittings,    expan- 
sion joints,  or  specials  in  manhole? 

F.  Do  you  pave  around  manhole  head  in 
special  manner? 

(Give   details  and   sketch). 

G.  What    have    you    done    to    overcome 
heat  losses  at  manholes? 

H.  What  suggestions  have  you  to  offer 
regarding    construction    of    manholes, 
such  as  insulating  sidewalks,  etc.? 
(Give  details  and  sketch). 
I.  What   suggestions   have   you   to   offer 
regarding  special  insulation  of  fittings 
in   manhole? 
(Give   details). 
The  chairman  of  the  committee  is  H.  A. 
Austin.   280   Madison   Avenue,    New   York. 


Heat  Loss  and  Leakage  Loss  Factors. 

Editor  Heating  and  Ventilating  Magazine: 

Commenting  on  your  heating  charts  which 
you  are  publishing  each  issue,  I  would  like 
you  to  publish  the  loss  factors  for  metal 
sash,  both  for  double-hung  windows,  for  the 
fenestra  style,  for  solid  sash  and  the  kind 
with  the  pivoted  movable  centre  section,  also 
the  loss  per  degree  difference  for  construc- 
tions such  as  are  being  used  in  the  present 
army  cantonments. 

Another  important  building  construction 
that  you  have  apparently  not  covered,  is  the 
asbestos  shingles,  both  for  roofs  and  side 
walls.  A  great  deal  of  this  kind  of  structure 
is  being  used  at  the  seashore. 

Still  another  is  the  rubberoid  roofing,  which 
is  about  5^-in.  thick.  I  do  not  mean  the 
ordinary  tar  paper.  It  is  also  used  to  make 
the  outside  cover  on  overhead  outside  mains. 

I  shall  look  forward  with  interest  to  the 
publishing  of  a  sheet  with  these  very  im- 
portant  factors   given. 

Philadelphia,  Pa.  R.  Q,  E. 

It  is  with  great  pleasure  we  print  the 
above  letter  and  it  is  just  the  sort  of  com- 
ment for  which  we  are  looking.  The  only 
way  we  can  improve,  enlarge  and  make  our 
Standard  Data  Sheets  of  the  greatest  value 
is  to  have  them  cover  items  of  interest  such 
as  our  correspondent  has  pointed  out.  We 
hope  more  of  our  readers  will  co-operate 
with  us  to  the  extent  of  signifying  informa- 
tion which  they  would  like  to  see  incor- 
porated in  the  Standard  Data  Sheets. 

In  regard  to  the  metal  sash,  the  loss 
factors  for  glass  have  already  been  pub- 
lished and  the  losses  for  glass  in  any  sort 
of  sash  are  all  alike;  what  our  correspondent 
probably  means  is  how  much  shall  be  allowed 
for  leakage  on  metal  windows  of  various 
designs.  One  of  the  most  authoritative  dis- 
cussions on  this  subject  is  contained  in  the 
paper  on  "Window  Leakage"  presented  be- 
fore the  A.  S.  H.  V.  E.  in  1916  by  Stephen  F. 
Voorhees  and  Henry  C.  Meyer. 

The  metal  sash  tested  involved  many  kinds, 
the  names  of  the  manufacturer  being  omitted, 
and  the  results  compared  by  means  of  curves. 
It  is  stated  in  this  paper  that  the  leakage 
for  metal  sash  is  very  variable  and  a  building 
is  cited  in  which  the  radiation  in  all  rooms 
having    metal     sash    was    increased    33yi% 
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above  normal  which  added  amount  did  not 
prove  to  be  enough  in  some  cases,  while 
in  others  it  was  excessive,  showing  a  great 
difference  between  diflPerent  windows  of  the 
same  manufacturer  and  in  the  same  installa- 
tion. 

The  results  of  these  tests  show  that,  at  an 
air  pressure  equivalent  to  a  wind  velocity 
of  100  miles  per  hour,  the  total  leakage 
of  windows  under  various  conditions  ex- 
pressed in  cubic  feet  of  air  por  minute  per 
linear  foot  of  sash  perimeter  is  as  follows: 


drafted  men  are  similar  in  construction  but 
with  metal  roofs  and.the  3-in.  space  omitted, 
the  windows  being  depended  upon  for  venti- 
lation. 

We  see.  no  reason  why  ^-in.  boards  with 
batten  joints  would  not  have  a  heat  loss 
practically  equal  to  the  loss  for  frame  con- 
struction (Data  Sheet  No.  l-£)  consisting  of 
studs  and  clapboards  on  one  side.  Ventila- 
tion to  the  extent  of  three  or  four  changes 
per  hour  at  least  must  be  figured  to  keep 


Pivoted  window  "Style  A". 

Standard  wood  window 

Hollow    metal 

Hollow    metal 

Hollow    metal 

Hollo«w    metal 

Ho]lo<w    metal 

Pivoted  window  "Style  B". 

Copper  covered 

Hollow    metal 

Standard  wood  window. . . . 

Holloiw    metal 

Hollow    metal 

Hollow    metal 

Hollow    metal 

Hollow    metal 


Type  of  Sash 


Cu.  Ft.  per  Min.  per  Linear  Foot 
Perimeter 

.plain    1.30 

.  weatherstripped    2.35 

.weatherstripped    4.33 

.plain    5.90 

.plain  6.30 

.Weatherstripped    .*..     6.80 

.weatherstripped    8.33 

.plain    9.10 

.plain   9.20 

.weatherstripped    11.00 


.plain, 
.plain 
.plain 
.plain 
.plain 
.plain 


11.40 
11.50 
12.40 
15.33 
18.95 
19.20 


From  this  it  can  be  seen  that  the  compara- 
tive leakage  between  plain  wooden  sash  and 
plain  hollow  metal  is  80%  greater  for  hollow 
metal  in  the  worst  case.  With  good  weather- 
stripping  the  metal  window  leakage  runs 
about  100%  greater  than  wooden  sash 
weather-stripped,  but  with  poor  weather- 
stripping  it  is  not  impossible  for  the  metal 
sash  to  go  up  five  times  the  leakage  of 
weather-stripped  wooden  sash. 

In  the  near  future  an  additional  sheet  on 
"Leakage"  will  be  issued  to  cow  the  sub- 
ject of  metal  windows,  hut  owing  to  the 
fact  the  pressure  difference  of  3.75  in.  of 
water  (equal  to  a  wind  velocity  of  100  miles 
per  hour)  could  never  be  maintained  in 
practice,  due  to  the  room  pressure  building 
up  inside  and  reducing  the  differential  it 
is  probable  that  the  leakage  on  any  sash 
would  not  amount  to  over  50%  of  that  in- 
dicated in  the  test. 

The  army  cantonments  for  officers  train- 
ing camps  (according  to  W.  J.  Maurer  of  the 
Chicago  Department  of  Health,  Ventilation 
Division,  in  a  paper  read  before  the  A.  S. 
H.  V.  E.  last  July)  are  built  with  ^-in. 
battened  sides  and  roof  with  the  roof 
covered  with  roofing  felt  saturated  with 
asphah  The  sides  are  only  carried  up  to 
within  3  in.  of  the  roof,  this  space  being 
left  open  for  ventilation.     The  barracks  for 


up    a   sufficient   air   renewal   to   make   these 
buildings  reasonably  healthy. 

In  regard  to  asbestos  shingles  and  rubber- 
oid  roofing  we  are  inquiring  of  the  manu- 
facturers if  tests  have  ever  been  made  for 
heat  losses  on  such  material.  If  authoritative 
data  is  procurable  it  will  be  incorporated  in 
the  Data  Sheets. 


Problems   in    Calculating    Required 
Radiation. 

Editor  Heating  iyND  Ventilating  Magazine: 

Can  you  furnish  me  with  answers  to  this 
list  of  questions  over  which  I  am  puzzled? 

How  far  below  grade  do  you  ftgure  heat 
losses  on  outside  walls  and  do  you  figure 
floor  lossets  in  heating  basements? 

In  figuring  the  radiation  for  rooms  used 
as  cafes,  etc.,  where  a  good  many  people 
pass  in  and  out,  is  one  air  change  per  hour 
enough  ? 

Is  V/z  times  the  horsepower  required  to 
supply  the  radiation  enough  to  give  about 
the  right  margin  of  safety? 

What  per  cent  of  steam  is  lost  in  passing 
through  engines  and  what  additional  horse- 
power, if  any,  does  it  require? 

I  would  like  to  have  a  rule  for  the  size 
of  the  blowoff  tank  required. 

Pittsburgh,  Pa.  H.  F.  S. 
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It  is  not  our  policy  to  advocate  the  figur- 
ing of  .heat  looses  below  the  grade  line. 
This  is  because  the  earth  on  the  outside  of  a 
basement  wall  where  the  building  is  kept 
constantly,  or  almost  constantly,  heated 
gradually  approximates  the  wall  temperature 
so  that  the  major  portion  of  the  heat  trans- 
mission soon  ceases;  this  is  even  more  true 
with  the  earth  under  basement  floors.  For 
this  reason  it  has  proven  perfectly  feasible 
to  figure  only  the  wall,  glass,  and  ceiling  sur- 
face above  the  grade  line  and  buildings  so 
calculated  have  given  every  satisfctction  by 
maintaining  the  required  inside  temperature 
during  extreme  weather.  In  fact,  owing  to 
the  greater  protection  from  the  wind,  their 
temperature  is  less  likely  to  be  affected  by 
gales  than  rooms  entirely  above  ground. 

While  5ome  engineers  do  figure  dirt  floors, 
and  walls  below  grade,  the  only  result  is  to 
increase  ■  the  radiation  required  to  a  very 
small  degree  as  the  losses  so  figured  do  not 
amount  to  much.  It  is  very  necessary,  how- 
ever, to  place  in  such  rooms  suflicient  radia- 
tion to  counterbalance  all  the 'heat  losses 
above  the  grade  and  also  one  air  change 
per  hour  if  the  room  is  unventilated.  (See 
Standard  Data  Sheet  No.  3  in  the  April, 
1917.  issue.) 

As  to  the  second  question,  we  recommend 
doubling  the  radiation  near  any  outside  door 
but  in  cases  where  the  doors  are  constantly 
opened  and  closed  this,  of  course,  would  not 
be  enough  to  meet  such  excessive  conditions. 
In  places  such  as  store  entrances,  etc.,  it  is 
usual  to  install  vestibules  with  inner  and 
outer  doors,  the  radiation  being  figured  for 
the  heat  loss  of  the  vestibule  plus  three  or 
four  air  changes  per  hour. 

If  the  heat  loss  of  the  vestibule  approxi- 
mates the  number  of  B.T.U.  required  for 
one  air  change  then  the  heat  losis  would 
equal  X  and  one  air  change  will  also  equal 
X  the  normal  computed  radiator  being  equal 
to  X  -f  X  or  2X.  Doubling  this  gives  a 
radiator  of  2X  X  2  =  4X  of  which  X  sup- 
plies the  heat  loss  and  4X  —  X,  or  3  X,  is 
available  for  warming  air.  As  one  air 
change  requires  X  radiation  3X  will  furnish 
heat  for  three  air  changes  and  tripling  the 
radiation  would  give  enough  for  2X  X  3  == 
6X  total ;  6X  —  X  =  5X,  or  five  air  changes 
per  hour.  In  extreme  cases  it  may  be  neces- 
sary to  triple  the  nominal  surface  obtained 
by  calculating  on  one  air  change  as  called  for 
in  the  Standard  Data  Sheet. 

Answering  the  third  question,  the  boiler 
horsepower  is  quickly  obtained  from  the 
equivalent  direct  radiation  (E.D.R.)  as  fol- 
lows: 


B.H.P.    = 


EDR  +  25%  of  EDR 


100 


That  is  to  say,  one  boiler  horsepower 
(B.H.P.)  will  supply  100  sq.  ft.  of  E.D.R. 
and  the  loss  in  the  piping  and  the  mains  is 
assumed  as  25%.  The  E.D.R.  is  totel  B.T.U. 
radiated  divided  by  250,  the  250  being  the 
B.T.U.  equivalent  efficiency  of  1  sq.  ft  of 
common  direct  radiation.  By  this  formula 
for  10,000  sq.  ft  of  E.D.R.  the  total  E.D.R., 
including  piping,  will  be  10,000 
Plus  10,000  X  25%..  2,500 


Total 12,500  -^-  100  =  125 

H.P.    for  boiler. 

The  fating  in  horsepower  for  boilers  is 
used  almost  exclusively  for  steel  boilers  and 
should  be  based  on  10  sq.  ft  of  heating  sur- 
face per  nominal  B.H.P.  For  the  above 
example  then  the  steel  boiler  heating  surface 
should  be  125  X  10  =  1,250  sq.  ft 

This  rating  of  125  HP  is  practically  \}i 
times  the  direct  radiator  surface  considering 
the  fact  that  some  direct  surface  is  prob- 
ably pipe  coils  but  this  ratio  would  not  do 
where  hot-blast*  heaters  are  in  use  owing  to 
their  much  higher  efficiency. 

For  the  fourth  question,  steam  in  passing 
through  an  engine  has  a  certain  portion  of 
its  B.T.U.  turned  into  energy  and  also  loses 
another  portion  through  condensation  losses 
in  the  cylinder.  This  results  in  so  small  a 
change  in  the  B.T.U.  contained  in  the  steam 
that  it  is  seldom  considered.  In  fact,  there 
are  many  engineers  who  claim  that  exhaust 
from  an  engine  will  do  more  heating  than  an 
equal  amount  of  high  pressure  steam.  Ther- 
mally the  exhaust  will  contain  90  to  95%  of 
the  heat  contained  in  the  high-pressure  steam 
suppliefd  to  the  engine,  but  under  all  ordinar>' 
conditions  the  heating  requirements  will  be 
so  far  ahead  of  the  engine  requirements  that 
the  amount  of  heat  absorbed  in  the  engine 
may  be  safely  neglected.  Certainly  no  extra 
boiler  horse-power  is  provided. 

In  reply  to  the  last  question,  the  size  of 
the  blowoff  tank  is  to  a  great  extent  entirely 
arbitrary.  Theoretically  the  blowoff  tank 
should  have  a  cubic  capacity  to  allow  the 
retention  of  all  the  water  from  the  blowing 
down  of  one  boiler.  Actually  a  great  many 
of  the  blowoff  tanks  would  not  do  this  if 
it  is  figured  that  a  full  gauge  glass  of  water 
is  blown  down.  A  rational  and  practical 
size  of  tank  can  be  obtained  if  assuming 
3  in.  of  water  level  blown  off  by  the  follow- 
ing formula: 

C  =  7.5  gal.  X  L  X  W  X  4/12 
in  which  C  is  the  tank  contents  in  gallons. 
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L  is  the  length  of  the  boiler  in  feet  at  the 

water  line, 
W  is  the  width  of  the  boiler  in  feet  at  the 

water  line, 
4  is   the   number   of    inches   blown    down 

increased  by  25%, 
12  is  the  number  of  inches  in  one  foot 
This  can  be  simplified  to 

C  =  2.5  A 
if     A  =  the  area  of  the  water  surface  of 
the  boiler. 

The  reason  for  adding  25%  to  3  in.,  giving 
4  in.  approx.  is  that  the  blowoff  tank  is  never 
folly  used  for  water  storage,  about  25%  of 
its  depth  being  required  as  a  v^apor  space 
above  the  water  to  allow  the  steam  and 
vapor  to  separate  freely  from  the  blowoff 
water,  thereby  cooling  it  more  rapidly. 


New  Publications. 


Finding  and  Stopping  Waste  in  Modern 
BoiUR  Rooms  is  the  title  of  a  timely  hand- 
book prepared  by  engineers  of  the  Harrison 
Safety  Boiler  Works,  Philadelphia,  Pa. 
The  book  is  addressed  to  power  plant 
owners,  managers,  engineers,  and  firemen. 
The  preface  states  that  such  statements, 
tables,  charts,  etc.,  have  been  selected  as 
were  supported  by  experiments  and  tests, 
references  being  given  wherever  possible 
to  the  original  authorities.  The  latter  in- 
clude many  well-known  engineers  and  writ- 
ers in  technical  periodicals,  also  authors  of 
papers  before  engineering  societies,  while 
the  excellent  bulletins  on  the  utilization  of 
fuel  issued  during  recent  years  by  the 
I  United  States  Bureau  of  Mines  have  been 
!  freely  drawn  upon.  Pains  have  been  taken 
to  compare  statements  and  to  check  each 
source  of  information  against  others. 

The  work  is  divided  into  five  sections, 
the  first  of  which  is  about  "Fuels,"  under 
which  are  considered  the  coals  of  the 
United  States  and  their  classifications. 

The  second  section  is  on  "Combustion," 
taking  up   the   chemistry   of  combustion. 

The  third  section  treats  of  "Heat  Ab- 
sorption," including  heat  transmission  by 
conduction,  convection  and  radiation,  rela- 
tion between  heating  surface  and  boiler 
capacity,  boiler  setting,  refractories  and 
fire-brick,  soot,  scale,  softening  feed  water, 
and  feed-water  heating. 
!  The  fourth  section  on  "Boiler  Efficiency 
and  Boiler  Testing"  covers  heat  balance, 
heat  absorbed  by  boiler,  heat  losses  due  to 
moisture  in  the  coal,  efficiencies  with  dif- 
ferent coals,  boiler  capacity  and  efficiency, 
and  boiler  trials. 
The  fifth  section  on  "Boiler  Plant  Pro- 


portioning and  Management"  discusses 
various  arrangements  of  auxiliaries  with 
regard  to  their  effect  upon  feed  heating, 
and  also  describes  the  '  Polakov  functional 
system  of  boiler  room  management. 

The  book  has  been  compiled  by  George 
H.  Gibson,  A.S.M.E.,  assisted  by  Percy  S. 
Lyon,  now  Captain  of  Coast  Artillery. 
The  proofs  were  read  by  Henry  Kreising- 
er,  who  conducted  for  the  United  States 
Bureau  of  Mines  many  of  the  investiga- 
tions   quoted    in    the    text. 

The  volume  sells  for  $1.00  and  may  be 
obtained  through  the  book  department  of 
Tnfi  Heating  and  Ventlating  Magazine. 


Firing  Bituminous  Coals  in  Large  House- 
Heating  Boilers,  by  S.  B.  Flagg  is  a  new 
publication  (Technical  Paper  180)  received 
from  the  Bureau  of  Mines,  Department  of^ 
the  Interior.  The  bureau  has  conducted  a' 
series  of  tests  with  some  of  the  widely- 
used  bituminous  coals  and  this  paper  con- 
tains recommendations  based  on  these 
tests.  Fortunately  the  recommendations 
will  also  apply  to  those  having  charge  of 
private    buildings    and    apartment    houses. 

In  view  of  the  statement  by  Professor 
Breckenridge  at  the  recent  meeting  of  the 
heating  engineers*  society,  that  we  would 
all  have  to  adjust  ourselves  before  long  to 
the  burning  of  bituminous  coal,  this  new 
publication  should  have  a  special  interest 
at  this  time.  The  recommendations  on 
how  to  burn  bituminous  coals  economical- 
ly in  these  large  house-heating  boilers  are 
as  follows: 

1.  The  fuel  bed  should  not  be  seriously 
disturbed  until  the  coal  has  become  well 
coked,  that  is,  until  the  gassy  part  of  the 
coal  has  been  largely  driven  off. 

2.  Both  caking  and  non-caking  types  of 
coal  may  be  used  satisfactorily  in  boilers 
of  this   type,  if  properly  handled. 

3.  The  presence  of  a  moderate  propor- 
tion of  screenings  mixed  with  the  lump 
coal  causes  the  fresh  charge  of  coal  to 
heat  more  gradually  and  the  emission  of 
smoke  is  kept  down  more  easily.  There- 
fore such  a  proportion  of  screenings  is  an 
advantage. 

4.  Increasing  the  proportion  of  screen- 
ings in  the  coal  necessitates  the  use  of  a 
stronger  draft  in  order  to  carry  the  same 
load.  Smaller  firing  charges  must  also  be 
used  and  more  frequent  attention  given. 
The  tendency  of  caking  coals  to  cake  is 
increased    and    this    also    means    that    the 

'first   must   have    more    frequent    attention. 

5.  One  large  charge  of  coal  fired  by  the 
spreading   method    will   result   in   a   longer 
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em i« 41  on  of  dense  fmoke  than  the  total 
<rnif«»ion  of  such  fmoke  from  two  charges 
of  half  the  size  Bred  some  time  apart  and 
by  the  alternate  method. 

(k  With  some  coals,  moderate  charges 
fired  by  the  alternate  method  necessitates 
less  frequent  attention  to  the  heater  than 
larger  charges  fired  by  the  spreading 
method.  Caking  coals  having  a  consid- 
erable proportion  of  fine  coal  or  screen- 
ings are  usually  among  these.  Conversely, 
a  fire  will  usually  require  more  frequent 
attention  when  a  lumpy  caking  coal  free 
from  screenings  or  a  non-caking  coal  is 
fired  in  moderate  charges  by  the  alternate 
method. 

7.  The  number  of  tests  made  was  not 
large  enough  to  justify  conclusions  regard- 
ing the  relative  efficiency  with  which  a 
coal  may  be  burned  by  the  two  methods 
of   firing,   but   the   author  believes   that   in 

.actual  service  over  considerable  periods 
better  results  will  be  obtained  by  the 
alternate  method. 

8.  Frequency  of  cleaning  the  fires  will 
be  determined  by  the  character  of  the 
coal  and  the  rate  at  which  it  is  burned, 
but  with  most  coals  the  fires  should  be 
cleaned  only  once  or  twice  in  24  hours  in 
ordinary    weather. 

9.  If  the  alternate  method  of  firing  is 
employed,  the  cleaning  should  be  done 
before  firing  the  fresh  charge,  and  only 
one-half  of  the  grate  cleaned  at  a  time. 
Then  little  or  no  smoke  will  result  from 
the  cleaning,  because  the  side  of  the  fire 
on  which  there  is  uncoked  coal  is  not 
disturbed. 

10.  All  three  of  the  coals  fired  by  the 
alternate  method  in  the  tests  described 
were  burned  at  rates  corresponding  to  the 
heating  conditions  during  the  most  of  the 
winter,  with  scarcely  any  manipulation  of 
the  fuel  bed  except  the  cleaning  of  the 
tires  and  an  occasional  leveling  just  be- 
fore firing. 

11.  The  average  fireman  is  apt  to  poke 
and  slice  the  fire  much  more  than  is  ac- 
tually necessary.  If  a  caking  coal  is  used 
uiul  the  caked  fuel  must  be  broken  up  be- 
fore it  is  well  coked,  slice  the  fire  by 
running  a  straight  bar  under  the  fuel  bed 
and  raising  it  slightly  so  as  to  crack  the 
oakod  mass.  Do  not  stir  the  bed  upside 
down  by  raising  the  bar  through  the  fuel 
bed,  nor  break  the  bed  with  a  bar  from 
the  top. 

12.  If  the  fuel  bod  is  covered  with  a 
<rharjfo  of  fresh  fuel  in  a  layer  more  than 
5  in.  thick,  the  new  charge,  unless  it  is 
very  free  from  slack,  is  apt  to  have  a 
smothering  etYoct.  Then  the  output  of 
the     boiler    will     be    correspondingly     de- 


creased and,  especially  if  the  spreading 
method  of  firing  is  employed,  the  mass  of 
fresh  coat  will  usually  have  to  be  broken 
once  or  twice  before  the  fire  will  pick 
up.  Consequently,  the  maximum  firing 
charge  should  be  not  much  thicker  than 
5  in.  and  for  caking  coals  containing  con- 
siderable slack  it  should  not  be  more  than 
4  in.  thick.  Of  course,  when  a  fire  is  to 
be  kept  banked  heavier  charges  may  be 
used. 

13.  Do  not  fire  large  lumps  of  coaL 
Break  all  lumps  into  pieces  no  larger 
than  fist  size. 

14.  Large  house-heating  boilers  do  not 
require  an  intense  draft  to  meet  any  rea- 
sonable demands  for  heat  if  the  fuel  bed 
is  kept  in  proper,  condition,  but  the  draft 
must   be    properly    controlled. 

15.  The  damper  regulator  should  work 
freely  with  changes  in  steam  pressure  and 
should  close  the  swinging  draft  opening  in 
the  ash-pit  door  before  it  starts  to  open 
the   check   draft   in   the    smoke   pipe. 

16.  The  doors  on  the  front  of  the  boiler 
should  fit  snugly  in  their  seats;  special 
care  should  be  taken  to  prevent  any  ma- 
terial wedging  between  the  doors  and  the 
front  and  thus  admitting  air  when  or 
where  it  ought  to  be  prevented  from  en- 
tering. 

17.  Do  not  allow  clinkers  to  accumulate 
in  the  fire  or  too  great  a  quantity  of 
ashes  on  the  grates.  Be  careful,  how- 
ever, in  shaking  the  grates  not  to  shake 
through   unburned  fuel. 

18.  In  ordinary  or  severe  weather  keep 
an  active  fuel  bed  averaging  10  to  12  in. 
deep.  In  milder  weather  the  depth  of  ac- 
tive fuel  may  be  decreased  by  keeping  a 
layer  of  ashes  on  the  grate  under  the  live 
coals. 

19.  Keep  ashes  removed  from  the  ash 
pit. 

20.  Keep  flue  surfaces  clean  by  brush- 
ing at  least  once  a  week. 

Copies  of  this  technical  paper  may  be 
obtained  free  of  charge  by  addressing  the 
Director  of  the  Bureau  of  Mines,  Wash- 
ington,  D.   C. 


BUI,LETIN  OF  THE  NaTIONAI,  DISTRICT  HEAT- 
ING Associ.\TiON  for  January  1^,  1918,  con- 
tains, as  its  leading  article  "Coal  Conserva- 
tion: How  We  Can  Promote  It,"  by  Davis 
S.  Boyden,  of  Boston,  in  which  he  gives 
details  of  the  steps  taken  in  Massachu- 
setts in  this  connection  by  the  fuel  ad- 
ministration. S.  Morgan  Bushnell  writes, 
in  a  similar  manner,  on  "Fuel  Conserva- 
tion in   Chicago,"  this  being  supplemented 
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by  an  interesting  article  on  "Indoor 
Temperatures."  Professor  J.  D.  Hoffman 
contributes  a  paper  on  "A  Problem  in  the 
Adjustment  of  Steam  Heating  Rates,"  in 
which  he  analyzes  a  specific  case  and 
reaches  the  conclusion  that,  in  the  case, 
which  is  fairly  typical,  a  reasonable  charge 
would  be  60  cents  per  1000  lbs.  of  steam 
delivered.  This  is  based  on  an  average 
coal  cost  of  $4.50  per  ton  delivered.  Seven 
pages  are  given  over  at  the  back  of  the 
Bulletin  to  a  compilation,  made  by  the 
American  District  Steam  Company,  of 
North  Tonawanda,  N.  Y.,  of  present  and 
former  steam  heating  rates  in  Z6  cities. 


that   nitrogen   cannot   burn   or   explode   as 
it  is  an  inert  and  non-oxidizing  gas.  While 


Engine  Guarding  and  Engine  Stops  is  the 
title  of  one  of  the  latest  publications  of 
the  National  Safety  Council,  Chicago,  111. 
After  taking  up  construction  suggestions 
for  engine  rooms,  the  pamphlet  discusses 
guards  on  engines,  some  simple  governor 
stops,  independent  safety-stops  and  their 
care,  some  home-made  safety-stops,  auto- 
matic vacuum-breakers,  automatic  circuit 
breakers,  inspection  of  fly-wheels,  govern- 
ors, etc.  The  pamphlet  concludes  with 
notes  on  engine  operation  and  a  set  of 
well-compiled  engine-room  rules.  Pp.  16. 
Price  10  cents. 


m  DtVICES 


A     Portable    Electric    Nitrogen    Radiator. 

An  unusual  type  of  electric  radiator  has 
been  brought  out  by  the  Willis  Mfg.  Co., 
Cleveland,  O.,  and  is  known  as  the  Willis 
electric  nitrogen  radiator.  The  radiator 
looks  like  the  ordinary  pressed  steel  radi- 
ator only  smaller  in  size  and  is  filled  with 
nitrogen  gas.  It  is  stated  that  its  heating 
capacity,  size  for  size,  is  more  than  100° 
hotter  than  a  steam  radiator  and  between 
150"  and  200°  hotter  than  the  usual  hot- 
"water  radiator.  It  maintains  an  average 
temperature  of  350°  F.  The  radiator  is 
made  14  in.  high,  4^  in.  wide,  with  from 
four  to  ten  sections.  In  its  construction 
the  electric  heating  element  is  surrounded 
by  nitrogen  gas.  The  gas  fills  the  entire 
inside  of  the  radiator  which  is  hermetically 
sealed.     Attention    is    called     to    the    fact 


WILLIS     PORTABLE     ELECTRIC     NITROGEN 
RADIATOR. 

carried  under  a  slight  pressure,  tests  have 
shown  that  at  no  time  will  it  reach  more 
than  one-quarter  the  tested  pressure  of 
the    radiator. 

Regarding  cost  of  operation,  for  a  4- 
section  radiator,  containing  4  sq.  ft.,  the 
consumption  is  estimated  at  400  watts  per 
hour,  amounting  to  2  cents,  based  on  a 
rate  of  5   cents  per   Kw.   Hr. 

Willis  radiators  are  designed  for  use  on 
any  electric  current  of  proper  voltage. 
The  standard  radiators  are  built  for  110 
volts,  although  the  prices  are  the  same  for 
220  volts.  The  prices  range  from  $12.00 
for  a  4-section  radiator  to  $25.00  for  a 
10-section   unit. 


Even  Heat  Shower  and  Hot  Water  Sup- 
ply. 

An  arrangement  for  supplying  hot  water 
at  any  temperature  desired  up  to  180°  F. 
and  maintaining  an  even  temperature  dur- 
ing use,  has  been  designed  by  James  A. 
Donnelly,  New  York,  and  is  being  placed 
on  the  market  by  the  Donnelly  Systems 
Co.,  New  York.  No  tank  or  coil  is  re- 
quired with  this  system,  or  thermostat 
for  controlling  the  temperature.  Exhaust 
steam  is  utilized  from  any  source,  or  low- 
pressure  live  steam.  The  device  is  en- 
tirely  automatic    in    its   operation. 

In    starting    the    system    the    hot    water 
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faucet  is  opened,  draining  the  pipe  from 
the  induction  heater.  The  temperature  of 
the  water  is  determined  by  the  restricting 
effect  of  the  special  check  valve  and  the 
setting  of  the  lock-^shield  throttling  valve. 
After  this  is  done,  if  the  pressure  of  water 


^(amt*       ^rjt^00m 


DEVICE    FOR    SUPPLYING    HOT    WATER    AT 
EVEN    TEMPERATURE. 

and  steam  used  are  substantially  constant, 
there  will  be  no  appreciable  variation  in 
the  temperature  of  the  water  delivered. 

When  used  for  a  shower  bath,  an  in- 
dividual cold  water  pipe  is  run  from  the 
supply  tank  to  each  shower.  The  shut-off 
valve  immediately  above  the  shower  head 
is  opened  and  the  maximum  temperature 
of  water  (110°)  will  then  be  delivered. 
When  the  temperature  is  to  be  reduced, 
the  throttling  by-pass  valve  *"  used.  The 
valve  controls  the  temperature  of  the 
water  issuing  from  the  shower  head,  re- 
gardless of  the  operation  of  adjoining 
showers  or  other  water  fixtures. 


Trade  Literature. 


Recuperative  Gas-Oven  Furnaces,  for 
accurate  temperature  work  in  hardening 
carbon  steel,  preheating  and  reheating 
high-speed  .steels,  annealing,  hardening, 
etc.,  are  described  and  fully  illustrated  in 
a  recent  bulletin  (No.  160)  issued  by  Tate- 
Jones  &  Co.,  Inc.,  Pittsburgh,  Pa. 

Westinghouse  Industrial  Heating  Appa- 
ratus, including  electric  air  heaters  for  heat- 
ing residences  or  other  buildings,  and 
electrically-heated  ovens,  such  as  enamel- 
ing ovens,  are  the  subject  of  a  new  cata- 
logue (No.  8-E)  sent  out  by  the  Westing- 
house  Electric  &  Mfg.  Co.,  East  Pitts- 
burgh, Pa.  The  catalogue  is  supplemented 
with  data  on  the  electrical  energy  required 
for  heating  buildings,  based  on  the  form- 
ula: 


(l  +  ^  +  6^)2r4   "   »«tIo»e.inwatt.. 

This  formula,  it  is  stated,  is  to  be  used 
with  judgment.  The  watts  lost  by  radia- 
tion per  square  foot  of  surface  per  degree 
difference    are    given    as    follows: 

Radiation   Surface  Watts 

24-in.  brick  wall 0.0575 

12-in.  brick  wall., 0.0925 

8-in.  brick  wall 0.1350 

4-in.  brick  wall 0.1930 

Wooden    flooring 0.0245 

Wooden    ceiling 0.0305 

Fireproof    flooring 0.0360 

Fireproof    ceiling 0.0425 

Single    window 0.355 

Single      skylight 0.300 

Double    window 0.170 

Double      skylight 0.185 

Door   (65%  wood— 35%  glass) 0.170 

Door-plain    0.120 

Wood  partition — 1-in.  thick 0.120 

Pocket  Coa  Indicator,  American  type,  de- 
scribed as  the  only  practical  CO*  analyzer, 
always  ready  for  use,  compact  and  rugged, 
has  been  brought  out  by  the  Bacharach 
Industrial  Instrument  Co.,  Pittsburgh,  Pa., 
and  is  described  in  a  newly-issued  circular. 
The  circular  contains  a  chart,  reproduced 
herewith,  showing  that  for  coal-fired  fur- 
naces, about  40%  of  excess  air  is  neces- 
sary to  obtain  the  most  efficient  combus- 
tion. This  is  indicated  by  the  highest  COt 
content  obtained  by  this  amount  of  air,  as 
shown  by  the  two  curves.  A  greater  per- 
centage   of    excess    air    reduces    the    COt 


CHART     SHOWING    EXCESS    AIR    REQUIRED 

FOR    MOST    EFFICIENT    COMBUSTION 

IN    FURNACES. 
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easily  taken  up  without  leakage.  The  gas- 
ket is  made  of  hard  copper  and  owing  to 
the  elasticity  of  this  metal,  it  is  stated  that 
the  gaskets  do  not  deteriorate  in  service 
and  that  the  joints  made  with  them  may 
be  made  and  broken  repeatedly.  The  gas- 
ket is  made  in  four  types,  the  non-corro- 
sive   type,    a    type    for    union    connections 


POCKET  CO,  INDICATOR 

contents  and  therefore  increases  the  fuel 
loss.  Thus,  for  300%  excess  air,  the  CO« 
drops  to  5%,  while  the  corrresponding  fuel 
loss  becomes  21%.  The  new  pocket  CO« 
indicator  is  intended  to  replace  the  Orsat 
apparatus.  It  is  stated  that  a  test  takes 
about  2Vz  min.  and  that  one  may  go  from 
one  furnace  to  another  and  make  tests 
with  this  device  at  the  rate  of  twenty  or 
more  per  hour.  The  circular  contains  full 
directions  for  use,  accompanied  by  illus- 
trations. 


SECTIONAL    VIEW    OF    SARCO    GASKET    BE- 
FORE AND  AFTER  JOINT  IS  TIGHTENED. 

where  the  coupling  surfaces  to  be  sealed 
are  relatively  narrow,  a  type  with  center- 
ing ring  for  flange  connections  and  a  cop- 
per type  for  superheated  steam.  These 
types  are  all  illustrated  in  colors  and  their 
uses  explained. 


Vapor  Vacuum  Heating,  featuring  the 
latest  type  of  the  Bottum  thermostatic 
radiator  trap,  is  discussed  in  a  new  cata- 
logue published  by  the  Bottum  Valve  Co., 
Chicago,  111.  Two  new  features  have  re- 
cently been  added  to  this  trap,  one  which 
makes  it  adjustable  and  the  other  consist- 
ing of  a  guide  to  conduct  the  disc  in  a 
straight    line    to    its    seat.     The    bodies    of 


Sarco  Mcrwath  MsTytuc  Gasket,  is  a 
new  product  brought  out  by  the  Sarco  Co., 
Inc.,  New  York,  and  presented  in  new 
circular  matter.  The  gaskets  are  described 
as  plastic  and  yet  resilient.  They  do  not 
become  easily  distorted  so  that  they  are 
not  likely  to  be  dstroyed  when  the  joint 
is  broken.  The  lead  lying  within  the  cop- 
per ring  is  retained  in  place  and  is  de- 
signed to  fill  every  unevenness  in  the  sur- 
face of  the  joint.  It  is  also  pointed  out 
that  extreme  pressure  is  not  required  to 
make   the  joint,  and  expansion  strains  are 


RADIATOR  TRAP. 


ELIMINATOR 
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the  traps  are  made  of  red  brass,  and  arc 
given  a  nickel  finish.  The  Expansion 
members  arc  filled  with  a  low-expanding 
chemical  fluid  while  under  a  vacuum.  This 
gives  them  a  percentage  of  expansion 
under  various  temperature  conditions.  It 
is  stated  that  they  will  allow  a  small  or 
large  volume  of  water  to  pass  with  equal 
facility.  These  traps  are  especially  adapted 
to  installations  where  a  pump  is  used,  as 
the  expansion  members  are  entirely  filled 
with  the  chemical.  The  catalogue  also 
g^ves  special  prominence  to  the  Bottum 
air  eliminator  which  is  designed  to  allow 
the  air  from  a  vapor  heating  system  to 
escape  but  not  the  vapor  or  water. 
This  device  is  built  on  original  lines,  its 
construction  being  illustrated  and  de- 
scribed in  detail.    Size  5x8  in.  Pp.   16. 


You  Can  Save  Coai,  is  the  title  of  a  circu- 
lar devoted  to  the  Syracuse  packless  valve, 
manufactured  by  the  Syracuse  Faucet  & 
Valve  Co.,  whose  headquarters  are  now 
located  at  101  Park  Ave.,  New  York,  with 
E.  F.  Glore  in  charge.  The  circular  ex- 
plains how  the  construction  of  the  Syra- 
cuse valve  eliminates  the  danger  of  leaks 
at  this  point,  the  stem  steam  seat  pre- 
venting any  steam  or  water  getting  out 
of  the  valve,  so  that  the  valve  never  has 
to   be  packed. 


Heating  Ducts  for  Factory  Buiu)ings, 
as  we;|l  as  for  schools,  theatres,  hotels, 
churches,  etc.,  made  of  Pyrobar  tile  and 
Structolite,  are  the  subject  of  a  new  circ- 
ular issued  by  the  United  States  Gypsum 
Co.,  Chicago,  111.  The  illustrations  show 
the  use  of  this  material  for  constructing 
the  ventilating  ducts  for  the  Saxon  Motor 
Company's  new  factory  in  Detroit.  Pyro- 
bar is  a  smooth-side  partition  tile  and  is 
made  in  all  sizes,  with  faces  12  in.  x  30  in., 
while  gypsum  which  is  used  in  this  tiling, 
is  well-known  as  an  insular.  Structolite, 
from  which  this  tiling  is  moulded,  is  a 
specially-prepared  gypsum  product  and  is 
for  use  for  wide  ducts,  difficult  bends,  etc., 
as  it  can  be  poured  in  place  and  reinforced 
as   required. 


under  a  closed  or  open  system.  The  man- 
ufacturers state  that  with  their  large 
variety  of  improved  machines  they  are 
collecting  condensation  and  feeding  it  into 
boilers,   in   numerous  instances,  at  300**  F., 


Condensation  Utiuties,  containing  22 
prints  of  types  of  systems  which  the 
Farnsworth  line  of  apparatus  is  capable 
of  handling,  is  the  title  of  a  newly-pub- 
lished catalogue  received  from  the  Farns- 
worth Co.,  Conshohocken,  Pa.  Twelve 
types  of  machines  are  shown  for  handling 
condensation  under  almost  any  known  con- 
dition,   feeding   it    directly    into    the    boiler 


FOURTEEN  600-H.P.  FARNSWORTH  MACHINES 
SHIPPED  ON  ONE  ORDER. 

where  previously  the  condensation  had 
been  allowed  to  flow  to  the  sewer.  The 
importance  of  this  may  be  realized  when 
it  is  stated  that  about  3300  lbs.  of  water 
is  pumped  into  the  average  boiler  for  every 
100  H.P.  Most  of  the  sketches  shown  were 
made  as  a  direct  result  of  visits  to  plants 
where  conditions  were  found  that  re- 
quired attention.  All  of  the  systems  and 
the  several  types  of  machines  listed  in  the 
catalogue  originated  and  were  designed  by 
F.  C.  Farnsworth.  Size  10x4  in.  Pp. 
16+24   sheets.     Bound    in    loose-leaf    form. 


Daylight  Saving  Bill  Before  Congress. 

The  severity  of  the  present  winter,  in 
most  sections  of  the  country  has  given  an 
impetus  to  the  agitation  in  favor  of  the 
passage  of  the  daylight  saving  bill,  now 
pending  in  Congress.  Twelve  European 
countries,  including  England,  France,  Ger- 
many, Austria-Hungary  and  Italy  have 
adopted  this  plan,  as  has  also  Australia.  As 
is  well-known,  the  plan  proposed  in  the 
bill  is  to  turn  the  hands  of  the  clock  ahead 
one  hour. 
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Current  Heating  and  Ventilating  Literature 

Under  thia  heading  i9  puhlished  each  month  an 
index  to  the  important  articles  on  the  subject  of 
heating  and  ventilation  that  have  appeared  in  the 
columns  of  our  contemporaries.  Copies  of  any  of 
the  journals  containing  the  article  mentioned  may 
be  obtained  from  The  Heating  and  VsNTiLATiNa 
Maoazink  on  receipt  of  the  stated  price. 

Gas  FnuNG 

Gas  Firing  Boilers.  T.  M.  Hunter. 
15500  w.  Instn  E  E— Oct  1917.  Study  of 
the   subject.     Price  on  application. 

Gas-Firing  Boilers.  T.  M.  Hunter.  3000 
w.  Elec'n— Nov.  23,  1917.  Serial,  1st  part. 
Abstract  of  paper  before  Instn.  of  Elec. 
Engrs.  Drying  and  cleaning  gas,  heat 
transfer,  types  of  boilers,  etc.    40c. 

Heat  Transfer 

Heat  Transfer  from  Air  to  Pipes. 
Charles  H.  Herter,  with  discussion.  Ills. 
6000  w.  A  S  R  E,  Jl— Nov.,  1917.  Investi- 
gations  of  heat  tr-ansfer   problems.    60c. 

The  Transfer  of  Heat  Between  a  Flow- 
ing Gas  and  a  Containing  Flue.  Lawford 
H.  Fry.  32  pp.  ASM  E— Dec,  1917. 
Formula  with  description.     40c. 


Model   Battleship  Made  of  Pipe  Fittings. 

A  unique  piece  of  pipe  fitting,  represent- 
ing a  model  of  the  battleship  New  York, 
has  been  constructed  in  the  Bridgeport 
shops  of  Crane  Company  by  Julius  Gerion, 
one  of  the  company's  mechanics.  It  is 
made  entirely  of  articles  manufactured  by 
Crane  Co.  There  are  6,669  separate  pieces 
in  the  model,  including  47  different  types  of 
pipe  fittings,  four  different  types  of  valves. 


brass  whistle,  oil  cup  and  valve  parts.  In 
the  hold  are  located  the  boiler  and  engines, 
with  necessary  steam  piping.  A  ^-H.P. 
electric  motor  is  included  which  operates  a 
propeller  shaft  made  from  a  gate  valve 
spindle,  while  the  propeller  itself  is  made  of 
galvanized  pipe  fittings.  There  is  also  a 
wireless  installation,  the  aerial  being  made 
of  J^-in.  pipes  suspended  between  the 
two  masts. 

The  over-all  length  of  the  model  is  186  in. 
and  the  total  height  from  keel  to  top-mast 
is  102  in.    The  net  weight  is  3,308  lbs. 


MODEL    BATTLESHIP   MADE   OF  6.669   SEPAR- 
ATE   PIECES    OF    PIPE    AND    FITTINGS. 


Deaths. 

Charles  B.  Thompson,  president  of  the 
Thompson  Heater  Corporation,  Buffalo, 
N.  Y.,  and  formerly  manager  of  the  De- 
partment of  Research  of  the  American 
Radiator  Company,  died  at  his  home  in 
Tonawanda,  January  10.  Mr.  Thompson 
was  ill  but  a  few  days,  his  death  being 
caused  by  pneumonia.  He  was  an  old- 
time  figure  in  the  heating  trade.  After 
conducting  a  small  heating,  tinsmithing 
and  plumbing  business  in  Canada,  he  went 
to  Boston  in  1888  and  became  connected 
with  the  National  Hot  Water  Heater  Co. 
He  was  made  manager  of  the  firm's 
Chicago  branch  and  when  this  firm  was 
absorbed  by  the  Ideal  Boiler  Company,  he 
engaged  in  the  heating  contracting  busi- 
ness in  Chicago.  About  ten  years  later  he 
joined  the  ranks  of  the  American  Radia- 
tor Company  as  manager  of  the  company's 
research  department  in  Buffalo.  He  formed 
the  Thompson  Heater  Corporation  about 
one  year  ago  and  was  the  designer  of  the 
Thompson  heater  placed  on  the  market 
by  this  firm.  He  is  survived  by  a  widow 
and  one   son. 

K.  B.  Badger,  founder  of  E.  B.  Badger 
&  Sons  Co.,  Boston,  Mass.,  manufacturers 
of  copper  tanks,  boilers  and  expansion 
joints,  died  at  his  home  in  that  city,  Jan- 
uary 15.  He  was  89  years  old.  Mr.  Bad- 
ger was  a  native  of  Boston  and  had  always 
lived  there.  When  a  young  man  he  was 
apprenticed  to  a  coppersmith  and  later 
became  foreman  of  the  establishment.  He 
was  afterwards  taken  into  partnership. 
Some  years  later  he  formed  the  firm  of 
E.  B.  Badger  &  Sons  Company,  which 
was  originally  a  coppersmithing  business. 
He  held  the  office  of  president  of  the 
company  until  his  retirement,  about  eight 
years  ago.  He  is  survived  by  seven  sons, 
two  of  whom  are  officers  of  the  com^ 
pany. 
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Standard    Heating   and    Ventilating   Data 
Sheets. 

As  the  data  sheets  appearing  from  month 
to  month  in  The  Heating  and  Ventii^tinc 
Magazine  increase  in  number,  it  is  apparent 
that  a  listing  of  them  in  numerical  order, 
rather  than  by  the  issues  in  which  they  ap- 
pear, will  simplify  reference  to  previously- 
published  sheets,  as  well  as  give  some  indica- 
tion of  those  still  to  come.  Some  of  the 
subjects,  such  as  B.T.U.  losses,  and  air 
changes,  are  complete.  The  series  on  chim- 
neys, also,  is  now  complete.  The  data  sheets 
on  ducts  and  flues  and  on  radiators  will  in- 
clude many  sheets  in  addition  to  those  pub- 
lished. 

Attention  has  already  been  called  to  the  fatft 
that  the  sheets  will  not  always  appear  in  con- 
secutive order.  The  reason  for  this  will 
be  understood  by  referring  to  the  following 
table.  For  instance,  on  the  subject  of  chim- 
neys, this  appears  last  on  the  completed  list 
but  as  it  formed  a  timely  topic  for  presenta- 
tion, it  wa-s  run  in  ahead  of  other  sheets. 
Similarly,  in  the  matter  of  radiator  data,  in 
order  to  avoid  the  monotony  of  publishing  a 
large  number  of  sheets  more  or  less  similar, 
one  or  more  will  appear  each  month,  accom- 
panying data  sheets  on  other  subjects. 

Extra  copies  of  any  of  the  data  sheets, 
printed  on  one  side  only,  may  be  had  at  5 
cents  each,  or  $2.00  for  a  year's  supply  of  48 
sheets. 


No.     Date  Issued 


Subject 
Proptrtits  of  Air 


No.     Date  Issued 

1  Feb..  1917 

1-A 

IB 

1-C 

ID     March, 

1-E 

IF 

1-G 


2  April,  1917 

3  April,  1917 

4  April,  1917 
4-A 


5         May, 
S-A 


May, 


8         May. 

8-A     June, 

8-B 

SC 

8-A 


1917 


1917 


1917 


Subject 
B.T.U.  Losses 
General. 
Brick. 

Stone  and   Concrete. 
Combinations. 
Tile. 

Frame    Construction. 
Glass.    Skylight    and    Miscel- 
laneous. 
Ceiling,  Floor  and  Roof. 

Exposure 

General. 

Leakage 

General. 

Temperature    Range 

Minimum     Temperatures     in 

U.    S. 
Minimum      Temperatures      in 

U.    S.    (continued). 

Computing  Heat  Losses 

General. 
Example. 

Ventilation 

General. 

Air    Changes 

Churches  and  Theatres. 

Hospitals. 

Hotels  and  Libraries. 

Schools. 

Miscellaneous. 


10 

10- A 
10-B 
10-C 
10-D, 

10-E 

10-F 
10-G 
10-H 
lO-I 
10-J 


U-A 
11-B 


13 

13-A 

13-C 


14-A 
14-B 
14-C 


July. 
July. 

August., 

«< 
Sept., 

<< 
Feb.. 

Jan.. 


Jan. 
Feb., 


Oct., 


Nov., 


Dec.. 


100 
100- A 
100-B 
100-C 
100-D 

100-E 

100-F 
lOOG 

100-H 

lOO-I 

100-T 
lOO-K 


Preventable 


1917    Table. 

Ducts  and  Flues 

1917  General. 
Elbows. 

"      Anemometer  Readings. 

•'       Underwriters*  Rules. 

**  Underwriters'  Rules  (con- 
tinued). 

••  Underwriters*  Rules  (con- 
tinued). 

**      Velocities   Recommended. 

"       Vent   Flue  Velocities. 

"      Areas  of  Pipes. 

*•       Areas  of  Pipes   (continued)- 

*•  Pipe  Capacities  at  Various 
Velocities. 

Duct  and  Flue  Details 

1918  Flue  Outlets  and  Dampers. 

**  Details  of  Reversing  Dam- 
pers. 

Radiation 

1918     Radiation   Computing. 
**       Radiation    EfBciencies. 


Radiation 
ample. 


Computing  —  Ex- 


1918 


Radiators 

Radiators  —  American     1-CoL 

Rococo. 
Radiators  —  American     2-Col. 

Rococo. 
Radiators  —  American     3-Col. 

Rococo. 

Chimneys 


1917     General. 

*'       Residence. 

•*       Residence     (continued). 
Coal  and  Air  per  B.H.P. 

"       Draft      Loss      in     Fire     and 

Boiler. 
Draft.  Theoretical  and  Effec- 
tual. 

"       Draft,  Theoretical,  of   Stacks. 

'*       Friction      Losses      in      Steel 
Sucks. 

"       Friction      Losses      in      Brick 
Stacks. 

"       Summary     and     Draft     Read- 
ing. 

"       Example  of  Computation. 

"       Costo. 


Fire    Causes    in    the    United 
States. 


In  a  bulletin  published  by  the  National 
Board  of  Fire  Underwriters  on  "Safe- 
guarding America  Against  Fire,"  the 
strictly  preventable  fire  causes  arc  gfiven 
as  totaling  $60,466,054.  Of  this  amount 
defective  chimneys  and  flues  came  to 
$12,724,317;  stoves,  furnaces,  boilers  and 
their  pipes  to  $11,204,875;  gas,  natural  and 
artificial,  $1,815,597.  The  partly  prevent- 
able fire  causes  came  to  $99,606,293,  con- 
sisting of  those  due  to  exposure,  electric- 
ity, explosions,  spontaneous  combustion, 
incendiarism,  lightning,  sparks  from  ma- 
chinery, sparks  from  combustion  and  mis- 
cellaneous. The  unknown  fire  causes 
amounted   to   $48,632,993. 
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AMERICAN  RADIATOR  COMPANY'S  ROCOCO  FOUR-COLUMN 
RADIATORS  FOR  STEAM  AND  WATER 
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Connections:  Both  Water  and  Steaic-^ 
Extra-heavy  right  and  left-threaded  nip- 
ples at  top  and  bottom. 

*  Add  ii  in.  to  length  for  each  bushing. 

DIMENSIONS 

H  =  Total   overall   height 

T  =  C.   to   C.   of  tappings  on  water  radiators. 
F  =   Floor   to   center   of    bottom   tapping. 
W  =  Width   of  radiator— 10J4    in. 
LW  =  Width  of  radiator  legs— 11 5^    in. 

S  =  Width  of  radiator  sections — t.e.,  c.   to  c.   of  sections  or  3  in. 
Nominal   Height 

of  Radiator  45-in.  38-in.  32-in.  26-in.  22-in. 

H  46  38    5/16     32    7/16     26  11/16    22  11/32 

T  38  25/32     31    3/32     25  13/64     19  15/32    15    7/32 


18-in. 
18    5/16 
11    3/16 


Note:     For  legless   radiators  deduct   3   in.   from   H. 

For  high  legs  add  2  in.  and  for  extra  high  legs  add  4  in.  to  H  and  F. 
High  legs  on  these  radiators  are  special. 

TAPPING    DATA 

All  radiators  are  tapped  2  in.  and  bushed  as   follows: 


Size  of  Radiator,  Supply  F 

Square  Feet  In.  Diam.  In. 

tUp  to  24  inc.  1  4 

Over  24  up  to  60  inc.  1^  4 

Over  60  up  to  100  inc.  1^  4 

i      Up  to  48  inc.  1  4^ 

Steam,  t,wo-pipe  <      Over  48  up  to  96  inc.  1^  4»^ 

(     Over  96  1^  4J4 

{Up  to  40  inc.  1  4 

Over  40  up  to  72  inc.  1  y±  4 

Over  72  lii  4 


Return 
In.  Diam. 


1 

1 


V4 


F 

In. 


4 

4. 

4 

4 

4 

4 


Air  valve  tappings  are   H   in. 

Vapor  tappings,  top  and  bottom,  opposite  ends  }i   in.  supply  and   ^   in.  return. 

All  tappings   with   right-hand   threads   unless   otherwise   ordered. 


RADIATORS— AMERICAN  FOUR-COLUMN  ROCOCO 
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The  Proposed  New  Jersey-New  York  Vehicular  Tunnel 

How  the  Problem  of  Ventilation  Will  Be  Solved  in  the  New  Highway  Under 

the  Hudson  River. 


When  the  scheme  was  first  proposed 
of  building  a  vehicular  tunnel  between 
Jersey  City  and  New  York  it  was 
quickly  realized  that  the  advent  of 
motor  cars,  with  their  noxious  fumes, 
would  make  necessary  some  very  radi- 
cal changes  from  ordinary  tunnel  con- 
struction. The  air  in  the  tunnel  would 
not  only  become  vitiated,  but  it  was 
easy  to  see  that  the  exhaust  gases  from 
the  motors  would  be  positively  danger- 
ous to  health. 


No  such  conditions  existed  when  the 
great  London  tunnels  were  built  and 
for  that  reason  no  arrangements  were 
made  for  ventilating  London's  tunnels 
by  mechanical  means.  Even  to-day, 
although  they  accommodate  many  motor 
vehicles,  natural  ventilation  is  depended 
upon  to  secure  the  necessary  air  re- 
newal. Taking  the  Rotherhithe  Tunnel, 
London,  as  an  instance,  the  average 
traffic  between  8  a.  m.  and  8  p.  m.  on 
one    typical    day    included    165    motor 


FIG.  1— LOCATION  OF  PROPOSED  NEW  JERSEY-NEW  YORK  VEHICUI^AR  TUNNEI.  UNDER 

NORTH    RIVER. 
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FIG.  2— ROTHERHITE  VEHICUI^R  TUNNEI*  UNDER  THE  THAMES.  I^ONDON. 


vehicles  and  on  another  typical  day, 
186.  Even  with  this  comparatively 
small  motor  traffic  it  was  found  that 
the  ventilation  was  distinctly  bad  and 
it  was  quite  evident  that,  with  the  in- 
crease in  motor  vehicles,  artificial  venti- 
lation will  shortly  have  to  be  provided.. 
On  certain  days  the  air  in  the  tunnels 
is  reasonably  fresh,  while  on  others, 
with  equal  traffic,  it  is  very  bad,  de- 
pending upon  the  direction  of  the  wind, 
and  upon  atmospheric  conditions. 

The  land  sections  between  the  open 
ends  and  the  first  shafts  are  short  and 
generally  well  ventilated,  as  fresh  air 
enters  the  open  ends  and  blows  out  at 
the  first  shaft.  The  inner  sections,  fail- 
ing to  get  fresh  air  in  any  quantity  from 
the  entrances,  depend  upon  the  venti- 
lating shafts  to  exhaust  the  bad  air, 
which  is  then  replaced  by  partially 
vitiated  air  from  the  outer  sections. 
Ordinarily,  the  air  in  these  sections, 
while  unpleasant  to  breathe  and  trying 
to  the  eyes,  is  not  so  thick  that  it  in- 
terferes in  any  way  with  traffic,  but 
on  days  of  great  humidity  the  air  in 
the  inner  sections  is  so  heavy  with 
smoke  and  vapor  that  it  is  impossible 
to  see  an  approaching  vehicle  one  hun- 
dred feet  away.  Tunnel  employes  work 
continuously  in  this  atmosphere  with 
no  apparent  ill  effects. 

The  fact  that  there  have  been  no 
serious  prostrations,  notwithstanding  the 


passage  of  as  many  as  84  motor  vehi- 
cles per  hour  through  1,200  ft.  of 
practically  unventilated  tunnel,  indi- 
cates that,  with  proper  artificial  venti- 
lation, a  much  larger  number  of  motor 
vehicles  can  pass  in  safety. 

In  the  case  of  the  proposed  Hudson 
River  tunnel  it  is  estimated  that  the 
motor  traffic  per  day  will  be  not  less 
than  4,249  motors  in  1920,  6,870  in 
1925  and  10,100  in  1930.  It  is  also 
necessary  to  consider  that  on  days  when 
navigation  on  the  river  is  impeded  by 
fog,  ice,  or  other  adverse  conditions,  all 
of  the  motor  vehicles  in  the  district 
now  served  by  the  five  downtown  ferries 
would  seek  the  tunnel  and  that,  there- 
fore, ventilation  and  other  facilities 
"should  be  provided  for  not  less  than 
10,000  motors  per  day,  with  the  possi- 
bility of  increasing  the  facilities  so  as 
to  provide  against  double  that  num- 
ber. 

TEST  IN  EXPERIMENTAL  TUNNEL  SECTION.  J 

One  of  the  first  steps  taken,  there- 
fore, in  the  development  of  the  project 
was  to  conduct  a  series  of  experiments 
to  see  whether  it  was  feasible  to  take 
care  of  the  fumes  arising  in  the  tunnel, 
especially  on  account  of  its  great  length 
of  about  3,724  ft.  between  the  two 
pierhead  lines.  These  experiments 
were  made  under  the  auspices  of  the 
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Public  Service  Corporation  of  New 
Jersey  on  its  property  at  Passaic 
Wharf,  in  Newark. 

An  air-tight  building  was  constructed 
125  ft.  long,  as  a  model  of  a  section 
of  the  proposed  tunnel,  with  roadways, 
sidewalks,  etc.,  complete,  including  air 
ducts  with  openings  into  the  top  and 
bottom  of  the  tunnel,  and  electrically- 
operated  blowers  and  exhaust  fans  of 
proportionate  size. 

The  tunnel  section  was  filled  with 
gasoline  motor  trucks  and  automobiles 
of  various  sizes,  to  the  number  of  eight 
in  all,  and  a  series  of  tests  was  made 
under  the  direction  of  Dr.  Gellert  Alle- 
man,  of  Swarthmore  College.  Samples 
of  air  taken  at  many  points  in  the 
tunnel,     with     all     the     cars     running, 
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no.  3— ARRANGEMENT  OF  EXPERIMENTAL  TUNNEL  SECTION  IN  NEWARK.  N.  J. 


throttled  down  and  racing,  with  and 
without  ventilation,  were  analyzed. 
Tests  were  made  with  fresh  air  intro- 
duced at  the  top  and  exhausted  at  the 
bottom  and  similar  tests  with  the  direc- 
tion of  the  air  reversed.  The  volume 
and   velocity  of  the   air   so  introduced 
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FIG.  4— LOCATION  OF  SUPPLY  AND  EXHAUST 

FANS   IN   EXPERIMENTAL   TUNNEL 

SECTION. 


was  measured,  and  a  chemical  analysis 
made  of  the  air  samples  taken  during 
these   tests. 

The  accompanying  illustration.  Fig.  3 
shows  the  arrangement  of  the  section 
as  tested.  The  exact  conditions  of  the 
tests  and  the  results  obtained  were  as 
follows  : 

CONCLUSIONS  OF  TESTS. 

From  the  analytical  results  obtained 
Mr.  AUeman  draws  the  following  con- 
clusions : 

1.  When  all  doors  and  ventilators  are 
closed  and  the  engines  of  eight  cars 
are  racing  for  thirty  minutes,  the  atmos- 
phere becomes  intolerable;  the  high 
content    of    unsaturated   hydro    carbons 
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Test   No.    1 — ^All   doors   and   ventilators   closed.     Engines   of   eight   cars 
(arranged  as  in  illustration)  all  racing  for  30  min.     Average  results: 

East  End 

% 

Unsaturated    hydro    carbons 0.15 

Carbon    dioxide 0.42 

Oxygen 19.22 

Carbon     monoxide 0.59 


Test  No.  2 — ^AU  doors  and  ventilators  closed.     Engines  of  eight  cars  all 
running  light  for  30  min.: 

Unsaturated  hydro  carbons 0.03  0.01  0.02 

Carbon  dioxide 0.15  0.11  0.13 

Oxygen    19.95  19.48  19.72 

Carbon    monoxide 0.39  0.47  0.43 


Test  No.  3^A11  doors  closed  and  ventilators  open.     Engines  of  eight  cars 
all  racing  for  30  min. : 

Unsaturated  hydro  carbons 0.08  0.04  0.06 

Carbon     dioxide 0.11  0.12  0.12 

Oxygen    • 20.44  20.28  20.36 

Carbon    monoxide 0.14  0.16  0.15 


Test  No.  4 — All  doors  closed  and  ventilators  open.     Engines  of  eight  cars 
all  running  light  for  40  min. : 

Unsaturated  hydro  carbons , ♦O.Ol  ♦O.Ol  ♦O.Ol 

Carbon    dioxide 0.07  0.04  0.06 

Oxygen    20.51  20.57  20.54 

Carbon    monoxide 0.07  0.08  0.075 

*  Less. 

Test  No.  5 — Same  as  Test  No.  3,  except  that  the  direction  of  ventilation 

was  reversed,  the  air  entering  the  experimental  tunnel  at  the  top  and  leaving 
by  the  side  ventilators  on  the  floor. 

Unsaturated  hydro  carbons 0.10  0.07  0.09 

Carbon    dioxide 0.16  0.07  0.12 

Oxygen    20.50  20.45  20.48 

Carbon    monoxide 0.26  0.17  022 


Test  No.  6 — Same  as  Test  No.  4,  except  that  the  direction  of  ventilation 

was  reversed,  the  air  entering  the  experimental  tunnel  at  the  top  and  leaving 
by  the  side  ventilators  on  the  floor: 

Unsaturated  hydro  carbons 0.07  0.03  0.05 

Carbon    dioxide 0.10  0.08  0.09 

Oxygen    20.57  20.50  20.54 

Carbon    monoxide 0.21  0.18  0.20 
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("smoke")  being  responsible  for  a 
marked  irritation  of  the  eyes  and  re- 
spiratory organs,  and  the  carbon  mon- 
oxide producing  distressing  physiological 
disturbances.  Such  an  atmosphere  must 
be  regarded  as  dangerous  to  persons 
who  breathe  it  for  a  continuous  period 
of  fifteen  minutes. 

2.  When  all  doors  and  ventilators  are 
closed  and  the  engines  of  eight  cars 
are  "rtmnihg  light"  for  thirty  minutes, 
there  is  a  marked  improvement  in  the 
condition  of  the  atmosphere  as  indi- 
cated under  Test  2,  but  the  breathing 
of  such  an  atmosphere  for  a  continu- 
ous period  of  fifteen  minutes  must  also 
be  regarded  as  dangerous. 

3.  When  all  doors-  are  closed  and 
the  ventilators  are  open  and  exhaust- 
ing from  the  top  of  the  tunnel,  with 
the  engines  of  eight  cars  racing  for 
thirty  minutes,  there  is  a  further  im- 
provement in  the  condition  of  the  at- 
mosphere over  that  indicated  under 
Test  1  and. Test  2.  However,  the  car- 
bon monoxide  content  of  this  atmos- 
phere must  be  looked  upon  as  probably 
dangerous  either  to  those  persons  who 
are  physiologically  weak,  or  to  those 
persons  who  are  particularly  susceptible 
to  this  gas  and  who  breathe  it  for  a 
continuous  period  of  thirty  minutes. 

4.  When  all  doors  are  closed  and  the 
ventilators  are  open  and  exhausting 
from  the  top  of  the  tunnel,  with  the 
engines  of  eight  cars  "running  light" 
for  forty  minutes,  the  condition  of  the 
atmosphere  is  almost  normal  and  the 
carbon  monoxide  content  is  not  dan- 
gerous. 

This  conclusion  is  further  supported 
by  the  fact  that  the  eighteen  persons 
who  remained  in  the  tunnel  during. this 
test,  for  a  continuous  period  of  forty 
minutes,  experienced  no  unpleasant  sen- 
sations from  breathing  this  air  and  no 
subsequent  distress. 

5.  When  all  doors  are  closed  and  the 
ventilators  are  open  and  exhausting 
from  the  bottom  of  the  tunnel,  with 
the  engines  of  eight  cars  all  racing  for 
thirty    minutes,    the    condition    of    the 


atmosphere  is  much  worse  than  in 
Test  3,  where  the  same  conditions  pre- 
vailed, except  that  the  exhaust  was 
made  from  the  top  of  the  tunnel.  Such 
an  atmosphere  is  not  only  unpleasant, 
but  must  be  regarded  as  dangerous 
if  breathed  continuously  for  a  period 
of  thirty  minutes. 

6.  When  all  doors  are  closed  and 
the  ventilators  are  open  and  exhaust- 
ing from  the  bottom  of  the  timnel,  with 
the  engines  of  eight  cars  all  running 
light  for  thirty  minutes,  there  is  only  a 
slight  improvement  in  the  condition  of 
the  atmosphere  over  that  indicated  in 
Test  5.  Moreover,  the  condition  of  this 
atmosphere  is  much  worse  than  the 
air  in  Test  4,  when  the  same  conditions 
prevailed,  except  that  the  exhaust  was 
made  from  the  top  of  the  tunnel.  Such 
an  atmosphere  is  unpleasant  and  must 
be  regarded  as  dangerous  if  breathed 
continuously  for  a  period  of  30  min. 

7.  It  appears  that  the  direction  of  the 
"exhaust  air  is  of  considerable  impor- 
tance, the  most  satisfactory  results  be- 
ing obtained  when  the  air  enters  the 
tunnel  at  the  bottom  and  is  withdrawn 
at  the  top.  This  was  to  be  expected 
because  of  the  fact  that  the  exhaust 
gases  leave  the  motors  at  a  high  tem- 
perature and  are  consequently  lighter 
than  air,  and  rapidly  diffuse  upward. 
The  lateral  propulsion  of  these  heated 
gases  into  the  atmosphere  produces  a 
motion  which  mixes  the  exhaust  gases 
with  the  air,  thus  accounting  for  the 
fairly  uniform  distribution  of  the  prod- 
ucts of  combustion  in  the  atmosphere 
of  the  various  parts  of  the  tunnel. 

8.  Some  of  the  odors  which  are  un- 
pleasant are  in  no  sense  dangerous  and 
are  produced  by  the  "cracking"  of 
lubricating  oil. 

These  tests  prove  that  the  general 
method  of  ventilation  outlined  for  the 
tunnel  is  entirely  feasible,  and  that  the 
products  of  gasoline  combustion  and 
smoke  can  be  overcome  by  the  intro- 
duction of  air  in  the  quantities  specified 
and  exhausted  as  described,  leaving  the 
air  practically  normal.    The  model  tun- 
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FIG.  5— TUNNEI.  DESIGNED  BY  JOHN  F.  O'ROURKE  WHICH  HAS  BEEN  ADOPTED  BY  THE 
JOINT  BRIDGE  AND  TUNNEI.  COMMISSIONS. 

nel   will   be   maintained   in   its   present 
location. 


TYPE  OF  TUNNElr   ADOPTED. 

Three  different  types  of  tunnels  have 
been  developed  and  have  been  sub- 
mitted to  the  commissions  representing 
the  two  States.  The  commissions,  in 
turn,  submitted  the  various  designs  to 
General  George  W.  Goethals  for  ex- 
amination and  report. 

The  design  shown  in  Fig.  5,  submitted 
by  John  F.  O'Rourke,  of  the  O'Rourke 
Engineering  Construction  Co.,  New 
York,  is  the  one  that  was  recommended 
for  adoption  by  General  Goethals.  The 
joint  Bridge  and  Tunnel  Commissions 
of  the  two  States,  at  a  joint  meeting, 
adopted  the  report  by  unanimous  vote. 
The  estimated  cost  of  $12,000,000  was 
also  approved.  At  the  present  time 
the  State  authorities  of  New  York 
and  New  Jersey  are  taking  action  with 
a  view  of  authorizing  a  contract  for 
the  immediate  commencement  of  this 
tunnel,  which  can  be  completed  in  two 
years. 

The  O'Rourke  design,  as  will  be 
noted,  provides  for  a  tunnel  42  ft.  in 
diameter,  to  be  constructed  of  concrete 
blocks,  the  materials  for  which  can  be 
obtained  without  difficulty  now.  Its 
principal  feature,  however,  is  that  it  is 


to  have  two  roadways,  each  of  suffi- 
cient capacity  to  accommodate  three 
lines  of  traffic  in  each  direction. 

One  of  the  compelling  factors  that 
induced  the  commissions  to  adopt  the 
O'Rourke  design  is  the  improved 
method  of  shield  construction  that  was 
proposed  at  the  same  time  by  Mr. 
O'Rourke.  This  method,  it  is  estimated, 
will  reduce  the  time  of  construction  to 
one-fourth  of  what  it  would  be  under 
the  .present  method,  if  that  were  prac- 
ticable, which  is  doubtful.  This  saving 
is  accomplished  by  having  the  excava- 
tion conducted  simultaneously  from 
four  levels,  while  the  shield  and  lining 
have  an  air-tight  joint  between  them, 
thus  greatly  reducing  both  the  air  pres- 
sure and  the  quantity  of  compressed  air 
required. 

The  front  part  of  the  proposed  shield 
is  divided  into  separate  super-imposed 
air  chambers,  each  chamber  projecting 
beyond  the  one  immediately  above  it, 
so  that  the  compressed  air  may  spill 
out  into  the  ground  and  rise  through 
the  water  at  the  diminishing  pressure 
of  the  water  through  which  it  is 
ascending.  As  a  result  the  different 
air  chambers  maintain  pressures  corre- 
sponding to  that  of  the  water  in  front 
of  them. 

The   construction   of   the    shield   also 
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provides  means  for  closing  the  joint 
between  the  tail  of  the  shield  and  the 
tunnel  lining  so  that  the  water  cannot 
enter  the  tunnel  or  compressed  air 
escape  from  it,  which  avoids  the  great 
defect  in  the  present  shields.  Having 
the  excavation  conducted  simultaneously 
on  four  levels,  it  reduces  the  time,  as 
stated,  to  one-fourth  of  what  it  would 
be  if  the  work  were  done  on  one  face, 
as  is  the  present  practice.  The  neces- 
sary cover  over  the  shield  is  also  re- 
duced to  one-fourth. 

VENTILATING     SYSTEM     TO    BK     MODIFIED. 

The  system  of  ventilation  shown  in 
the  plan  (Fig.  4),  in  which  the  exhaust 
air  is  drawn  out  from  the  two  road- 
ways through  gratings  in  the  pavement, 
is  only  tentative.  There  is  no  question 
that  this  system  would  be  effective 
with  sufficient  capacity  provided  in  the 
exhaust  fans.  Subsequent  studies  of 
the  question,  however,  show  that  the 
method  is  uneconomical  and  it  is  likely 
that  the  system  that  will  finally  be 
adopted  will  force  the  air  from  the 
shafts  at  the  bulkhead  Hnes  into  the 
tunnel  to  the  center,  at  which  point 
effective  means  will  be  provided  for 
exhausting  the  air  through  large  ducts 
back  to  the  shafts. 

It  is  probable  that  toward  the  middle 
of  the  tunnel  there  would  be  additional 
intake  and  exhaust  facilities. 

Forty-five  air  changes  per  hour  in 
the  tunnel  is  the  minimum  quantity  at 
present  under  consideration,  which,  it 
is  estimated,  would  give  an  entirely 
satisfactory  diffusion  of  CO  and  COg. 
In  fact,  such  a  quantity  of  air,  the 
designers  state,  would  give  substantially 
open-air  conditions,  with  an  assumed 
traffic  of  three  lines  of  motor  trucks 
every  60  ft.  moving  10  miles  per  hour, 
and  using  the  worst  proportion  of  gaso- 
line and  air  for  combustion. 

It  is  recommended  that  ventilation 
shafts  be  constructed  at  the  bukheads  on 
each  side  of  the  river,  where  they  would 
offer  the  least  obstruction.     The  semi- 


circular arch  approach  tunnels  would  be 
ventilated  through  specially  designed 
electric  light  posts,  the  bottom  part  of 
which  would  consist  of  cylinders  of 
sufficient  diameter  to  afford  the  neces- 
sary capacity  for  the  intake  and  exhaust 
blowers,  which  would  be  situated  in  the 
arches  above  the  roadways  at  proper 
intervals. 

EXHAUST   OUTLETS   AT   PAVEMENT   LEVEL. 

It  is  contemplated  that  the  intake 
blowers  would  discharge  the  fresh  air 
at  the  top  of  the  roadways  of  the  tun- 
nel and  into  the  semi-circular  spaces 
where  the  blowers  are  situated.  The 
exhaust  blowers  would  be  connected 
to  a  separate '  system  of  ducts  under 
the  pavements,  each  for  a  given  length 
of  roadway,  discharging  the  foul  air 
through  the  light  posts  sufficiently 
above  the  level  of  the  streets  to  obvi- 
ate any  nuisance  therefrom. 

OTHER      METHODS     PROPOSED     FOR     CON- 
STRUCTING   TUBE. 

It  is  interesting  to  note  the  way  the 
tunnel  problem  has  been  approached  by 
other  designers,  especially  with  regard 
to  the  ventilating  provisions.  For  in- 
stance, in  a  design  submitted  by  the 
Public  Service  Corporation  of  New 
Jersey,  shown  in  Figs.  6,  7  and  8, 
a  tube  was  proposed  of  such  a  size 
that  two  vehicles  of  the  largest  dimen- 
sions could  be  placed  so  as  to  give 
them  a  clearance  of  3  ft.  6  in.  between 
them,  and  an  open  space  of  1  ft.  lOj/^ 
in.  between  the  wall  of  the  tunnel  and 
the  other  vehicle  on  one  side  and  3  ft. 
\0y2  in.  between  the  other  wall  of  the 
tunnel  and  the  other  vehicle,  and  a  clear 
space  of  12  in.  abova  their  tops.  This 
was  based  on  the  assumption  that  the 
vehicle  of  the  greatest  dimensions  to  use 
the  tunnel  will  be  8  ft.  wide  and  12  ft. 
high.. 

Fig.  6  shows  a  cross-section  of  this 
design.  The  dimensions,  it  will  be 
seen,  make  a  space  available  for  traffic 
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FIG.  6— TUNNEL  DESIGN  PROPOSED  BY  PUBUC  SERVICE  CORPORATION  OF  NEW  JERSEY. 


FIG.  7— CONSTRUCTION  PROPOSED  BY  THE  PUBUC  SERVICE  CORPORATION  FOR 
CLEARING  THE  BULKHEADS. 
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nc.  8-REINFORCED  CONCRETE  APPROACH  SECTIONS  PROPOSED  BY  THE  PUBUC 

SERVICE  CORPORATION. 


in  the  tunnel  25  ft.  wide  by  13  ft. 
Wgh,  over  all.  Figs.  7  and  8  show  the 
special  construction  proposed  for  clear- 
ing the  bulkheads  and  the  reen  forced 
concrete  approach  sections,  respectively. 
This  tube,  it  will  be  noted,  was  to 
be  built  in  sections  and  sunk  in  the 
river.     This    plan    was    adjudged    by 


General  Goethals  to  be  impracticable. 
Another  form  of  ttmnel  was  recom- 
mended by  Messrs.  Jacobs  and  Davies, 
consisting  of  two  cast-iron  lined  ttmnels, 
each  33  ft.  in  diameter.  This  was  not 
approved  for  the  reason  that  the  cost 
was  prohibitive,  apart  from  any  other 
reasons. 


A  BIT  OF  FINANCIAL  HISTORY 

The  credit  of  the  United  States  was  so  high  and  unques- 
tionable that  in  1900,  two  years  after  the  Spanish  War,  2  per 
cent  bonds  were  offered  at  par  and  oversubscribed.  This  is  a 
financial  performance  no  other  nation  has  ever  equalled. 

United  States  4  per  cent  bonds  in  1888  sold  as  high  as  130 
and  in  1901  brought  139J  on  the  stock  market. 

The  United  States  has  never  defaulted  on  any  of  its  bonds. 
Not  one  of  its  bondholders  has  ever  lost  a  cent  of  principal  or 
interest  except  those  who  voluntarily  have  taken  losses  by  sell- 
ing their  bonds  in  a  period  of  temporary  price  depression.  One 
hundred  cents  on  the  dollar,  principal  and  interest,  has  the 
United  States  always  paid. 

Back  of  the  $250,000,000,000  to  300,000,000,000  of  our  nat- 
ional resources  stands  the  rugged  honesty  of  America.  Liberty 
Loan  Bonds  are  the  safest  security  in  the  world. 
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ON  VENTILATION 


Test  of  Air  Conditions  in  the  Wholesale  Tailoring  Estab- 
lishment of  the  John  Gorman  Company. 


EDITED  BY  JOHN  HOWATT 


In  order  to  ascertain  the  air  condi- 
tions which  exist  in  large  work-rooms  in 
buildings  having  several  stories,  with 
windows  on  less  than  all  four  exposures, 
and  for  comparison  with  other  work- 
rooms having  different  conditions,  a 
test  was  made  in  the  plant  of  the  John 
C.  Gorman  Company,  wholesale  mer- 
chant tailors,  in  March,  1917. 

The  work-shop  of  this  company  occu- 
pies the  entire  fourth  floor  of  the 
McNulty  Building  at  1036  West  Van 
Buren  Street,  Chicago,  111.  The  build- 
ing is  of  substantial  brick  construction 
and  is  built  on  the  east  and  west  lot 
lines,  so  it  has  windows  only  on  the 
north  and  south  sides.  The  building 
is  approximately  100  ft.  wide  and  80  ft. 
deep,  and  the  work  room  occupies  the 
entire  floor  area  on  the  fourth  floor, 
with  the  exception. of  the  space  reserved 
for  elevator  and  stair  shafts,  the  floor 
being  free  of  all  except  low  partitions. 

The  different  processes  of  manufac- 
turing men's  clothing  are  conducted  on 
the  floor  tested.  This  results  in  move- 
ment of  cloth  and  consequential  high 
dust  count  in  the  air. 


therefore,  that  the  COg  percentage  in 
the  air  and  the  humidity  would  be  high, 
due  to  the  gas  burned  in  the  arc  lamps. 
In  addition  to  the  gas  arcs,  two  steam 
pressing-machines  and  fifteen  gas-irons 
are  used  in  pressing  clothes,  which  fur- 
ther increase  the  COg  and  the  humidity. 

NATURAL  VENTILATION  FOR  WORK-ROOMS. 

The  work-room  floor  is  heated  by 
means  of  direct  steam  radiation  placed 
beneath  the  windows.  On  the  days  the 
tests  were  conducted,  however,  all  radi- 
ator valves  v^ere  closed,  so  that  as  far 


GAS    ARC    LAMPS    AND    STEAM     MACHINES 
ADD  TO  AIR  CONTAMINATION. 


The  ceiling  height  is  less  than  11  ft., 
and  the  width  of  the  room  is  80  ft.  It 
is,  therefore,  necessary  to  use  artificial 
lighting  at  all  times.  This  is  accom- 
plished by  means  of  twenty-three  gas 
arc  lamps  and  numerous  incandescent 
electric   lamps.     It  would  be  expected, 


McNULTY    BUILDING,    CHICAGO,    IN    WHICH 

THE   JOHN    GORMAN    COMPANY   IS 

LOCATED. 
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FIG.  2— GENERAI,  FI,OOR  ARRANGEMENT,  TAILORING  ESTABLISHMENT  OF  THE 
JOHN  GORMAN  COMPANY.  NORTH  END,  LOOKING  WEST. 


as  the  test  purposes  are  concerned  they 
had  no  effect  upon  the  result  obtained. 
Xo  mechanical  ventilation  is  provided 
for  the  work-room,  except  the  exhaust 
fan  used  in  exhausting  steam  and  fumes 
from  the  hood  of  the  shrinking  ma- 
chine. The  supply  of  fresh  air  for  the 
entire  floor  is  obtained  through  the 
windows. 

TESTS   CONDUCTED   UNDER  THREE  DIFFER- 
ENT WIND  CONDITIONS. 

A  view  of  the  general  floor  arrange- 
ment is  shown  in  Fig.  2.  From  the 
description  given,  it  should  be  very 
evident  that  the  air  movement  in  the 
work-room  will  be  dependent  to  a  great 
extent  upon  the  direction  and  velocity 
of  the  wind  and  upon  the  difference  in 
temperature  between  the  air  outdoors 
and  inside.  A  test  was,  therefore,  con- 
ducted with  the  wind  blowing,  first, 
against  the  south  windows; — second, 
parallel  with  the  windows; — and  third, 
against  the  north  windows.  The  win- 
dows were  maintained  as  nearly  as  pos- 
sible the  same  throughout  all  tests.  The 
air  supply  and  exhaust,  the  COg,  the 
dust  particles  and  relative  humidity 
were  obtained  by  means  of  the  usual 
instruments. 


The  quantity  of  air  supplied  in  any 
room  depending  upon  the  window  ven- 
tilation is  very  difficult  to  obtain  by 
means  of  anemometers.  An  effort  was 
made,  therefore,  to  check  the  air  sup- 
ply by  checking  against  the  increase  in 
COg.  For  this  purpose  the  COg  in  the 
outside  air  was  considered  as  being  4 
parts  in  10,000,  and  a  conversion  factor 
of  0.91  was  used  in  computing  the 
cubic  feet  of  COg  gas  resulting  from 
the  burning  of  gas  furnished  at  the 
time  of  the  test  by  the  Peoples  Gas, 
Light  &  Coke  Co. 

RKSULTS  OF  TEST  NO.   1. 

Data  sheet  No.  1  shows  conditions 
found  with  the  wind  blowing  from  the 
southwest  at  a  velocity  of  nine  miles 
per  hour.  As  indicated  by  the  chart, 
the  air  movement  across  the  room  is 
quite  noticeable.  The  prevalence  of 
odors  is  recorded  at  stations  toward  the 
middle  of  the  room  and  away  from  the 
windows  on  the  windward  side.  This 
is  to  be  expected.  The  COg  percentage 
does  not  build  up  toward  the  north  side 
of  the  room,  due  to  the  fact  that  there 
is  a  complete  air  change  through  the 
windows  every  four  minutes.  The  test 
shows    an    extraordinary   high    bacteria 
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count  at  Station  No.  20,  and  offensive 
odors  were  noted  in  this  region.  At 
this  station  eight  men  were  engaged  at 
the  time  of  the  test,  steaming  and  press- 
ing clothes  -with  gas  irons,  accounting 
for  the  odor  but  not  necessarily  for 
the  high  bacteria  count. 

The  results  shown  on  the  chart  indi- 
cate considerable  dust  in  the  air.  The 
dust  count  would  be  much  higher  were 
it  not  for  the  rapid  air  movement 
across  the  room  toward  the  lee  side  of 
the  building. 

The  effect  of  using  gas  in  lighting  and 
in  pressing  clothes  is  seen  in  the  tem- 
perature and  humidity  readings.  Al- 
though all  radiators  were  shut  off,  with 
an  outside  temperature  of  47^  F.,  and 
a  humidity  of  80%,  the  inside  tempera- 
ture is  73.4^  F.,  and  the  relative  humid- 
ity is  56.8%.  At  this  increased  tem- 
perature, without  increasing  the  humid- 
ity from  using  gas  and  from  steam 
arising  from  the  clothes  pressing  process 
the  relative  humidity  would  have  been 
but  31%. 

With  the  exception  of  Station  No.  20, 
where  the  clothes  pressers  are  engaged, 
the  air  conditions  throughout  the  room 
tmder  the  weather  conditions  recorded 
in  this  test,  are  very  good.  Referring 
to  the  synthetic  air.  chart  (Fig.  3)*  the 
total  percentage  of  perfect  in  this  in- 
stance was  76.49  with  a  dust  count 
of  23,400,  bacteria  11.6,  odors  88%, 
CO2  8.1,  and  distribution  88.4%.  The 
wet  bulb  was  63^  F.  where  it  should 
have  been  50°   under  these  conditions. 

RESUI.TS  OF  TEST  NO.  2. 

Data  for  Data  Sheet  No.  2  were  ob- 
tained with  the  wind  blowing  parallel 
to  the  face  of  the  windows.  The  rec- 
ords show  clearly  the  stagnant  condi- 
tion of  the  air  in  the  room,  the  air  mo- 
tion being  negligible.  As  a  consequence 
the  dust  count  is  very  high,  due  to  the 
lack  of  air  currents  to  carry  away  the 

•  For  a  description  of  the  development  of  the 
Synthetic  Air  Chart  see  the  Journal  of  The  American 
Society  of  Heating  and  Ventilating  Engineers  for 
July,  1917:  also  The  Heating  and  Ventilating 
Magazine  for  March,  1917. 


dust  particles  formed  in  the  processes 
of  manufacture.  On  the  other  hand, 
the  bacteria  count  averages  lower  than 
in  Chart  No.  1,  due  principally  to  an 
unexplainable  smaller  bacterial  count 
at  Station  No.  20.  Again  the  effect 
of  the  gas  on  the  temperature  and 
humidity  is  noted.  With  all  radiators 
shut  off  and  an  outside  temperature  of 
40°  F.  and  a  relative  humidity  of  52%, 
the  inside  temperature  is  73.2°  and  the 
relative  humidity  is  39.2%,  whereas  the 
relative  humidity  would  be  17%  were  no 
moisture  added  to  the  air  in  the  room. 
The  percentage  of  perfect  ventilation 
according  to  the  synthetic  air  chart 
(Fig.  4)  was  75.08. 

RESULTS  OF  TEST   NO.   3. 

The  data  for  Data  Sheet  No.  3  were 
obtained  with  the  wind  from  the  oppo- 
site direction  to  which  it  was  when  the 
data  was  obtained  for  Chart  No.  1, 
that  is,  with  the  wind  striking  against 
the  north  windows.  During  this  test 
the  greater  number  of  occupants  were 
at  the  leeward  side  of  the  building; — 
thus,  a  high  bacteria  count  and  COj 
test  would  be  expected  at  stations  Nos. 
1,  2,  3,  4  and  5.  The  results,  however, 
show  no  marked  increase  in  COg  read- 
ings in  any  part  of  the  room,  due  to 
the  rapid  movement  of  the  air  from 
the  north  to  the  south  side  of  the  build- 
ing. The  bacteria  count  is  high  at 
nearly  every  station.  The  dust  count, 
except  at  the  leeward  side  of  the  room 
is  satisfactorily  low. 

The  effect  of  the  gas  and  pressing 
process  on  the  room  temperature  and 
humidity  is  again  demonstrated.  With 
all  radiators  shut  off  and  with  an  out- 
side'temperature  of  47°  F.  and  a  rela- 
tive humidity  of  50%,  the  inside  tem- 
perature is  63.4°  F.  and  the  relative 
humidity  is  36.5%,  whereas  it  would 
be  28%  were  no  moisture  added  to  the 
air  in  the  room.  The  percentage  of 
perfect  ventilation  according  to  the  syn- 
thetic air  chart  (Fig.  5)  was  81.17 
giving  the  lowest  dust  count  14,200,  the 
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lowest  percentage  of  odors  90%,  and 
the  lowest  COg  content,  7.9  parts,  with 
practically  the  same  distribution  as  in 
test  No.  1. 

INDOOR    CONDITIONS    DEPENDENT    ON 
WEATHER  OUTSIDE. 

The  result  of  these  tests  demonstrates 
very  clearly  how  dependent  is  the  air 
condition  inside  a  building  of  this  type 
upon  outside  weather  conditions.  Con- 
structed as  it  is  with  windows  on  the 
north  and  south  walls,  but  with  the  east 
and  west  walls  built  solid  and  without 
any  mechanical  ventilation,  when  the 
wind  is  in  a  northerly  or  southerly 
direction  good  air  movement  is  ob- 
tained across  the  entire  room  from  the 
windward  to  the  leeward  side.  When 
the  outside  temperature  is  below  the 
freezing  point,  however,  there  is  ob- 
jection on  the  part  of  the  workers  in 
introducing  untempered  air  through  the 
windows,  resulting  in  the  windows  be- 


ing kept  closed  in  cold  weather  and 
unsatisfactory  air  conditions  in  the 
room. 

With  an  east  or  west  wind  striking 
against  the  solid  brick  walls,  the  air 
movement  through  the  windows  is  neg- 
ligible and  the  air  within  the  room  is 
very  soon  far  from  being  in  good  con- 
dition. 

The  process  of  manufacture  in  this 
room  is  such  that  considerable  quanti- 
ties of  heat  and  moisture  are  given 
off.  This  results  in  a  badly  overheated 
and  over-humid  condition  whenever  the 
outside  teipperature  rises.  In  fact, 
when  the  outside  temperature  was  60° 
F.  the  air  in  the  room  was  oppressively 
hot  and  moist.  Removal  of  the  gas 
arcs  for  lighting  and  substituting  elec- 
tric lighting  for  them  would  help  to 
improve  the  air  somewhat,  but  it  will 
never  be  satisfactory  under  all  condi- 
tions of  outside  weather  until  me- 
chanical means  are  provided  to  supple- 
ment the  present  system  of  ventilation 
through  the  windows. 
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OHN    C.    GORMAN    COMPANY    SHOP,    SHOWING    CONDITIONS    WITH 
IND  BLOWING  PARALLEL  TO  FACE  OF  WINDOWS. 


FIG.   4— SYNTHETIC   AIR   CHART   FOR   TEST   NO.   2. 

Digitized  by 


Google 


40- 


THE  HEATING  AND  VENTILATING  MAGAZINE 


April 
1918 


Discussion. 
Data. 

Occupants  1 10 

Cubic  contents  72,000  cu.  ft. 

Floor  area  6,700  sq.  ft. 

Window  area  600  sq.  ft. 

Ratio   square   feet   window   to   cubic 

feet  contents,  1    :  120 
Ratio    square    feet   window   to   floor 

area,  1    :  11.5. 
Cubic  feet  of  space  per  occupant,  650. 
Floor  space  per  occupant,  60.5  sq.  ft. 

'  The  relation  between  the  window  area 
and  the  floor  area  (1  to  11.5,  or  8.7%) 
is  very  low,  being  considerably  below 
the  minimum  ratio  of  1  to  8,  or  12,5%; 
required  by  the  State  law  for  unventi- 
lated  work  shops.  The  insufiiciency  of 
window  area  is  further  evidenced  by 
the  necessity  for  artificial  light  at  all 
times.  It  is  particularly  unfortunate 
that  the  north  side  of  the  building 
should  be  especially  lacking  in  window 
area,  the  necessity  for  it  being  greater 
here  than  on  the  south  or  sunny  side. 

The  ratio  of  window  area  to  cubic 
contents  is  also  very  low  (1  to  120). 
In  this  connection  the  idea  presents 
itself  that  possibly  the  prevailing  cus- 
tom of  basing  window  area  on  the  floor 
space  is  less  logical  than  would  be  the 
expression  of  the  window  area  as  a 
ratio  of  the  cubic  contents  of  the  room, 
as  by  the  method  now  in .  force.  A 
very  high  room  has  no  more  provision 
for  light  and  for  the  ingress  and  egress 
of  air  than  a  very  low  one,  although 
obviously  the  amount  of  space  to  be 
illuminated  and  the  amount  of  air 
to  be  moved  to  secure  a  complete  air 
change,  is  greater.  Further  investiga- 
tion of  this  question  will  be  made  in 
the  endeavor  to  establish  the  proper 
relation  of  window  area  to  cubic  con- 
tents. 

A  striking  example  is  presented  in 
this  building  of  the  necessity  of  pro- 
viding air  for  gas  combustion,  and  for 
carrying  off  the  products  of  combustion 
in  addition  to  that  required  for  venti- 
lation.    The  large  volume  of  fresh  air 


entering  from  the  windward  side,  when 
this  side  happens  to  be  one  on  which 
there  are  windows,  is  barely  sufficient 
to  care  for  the  needs  of  the  occupants 
and  the  gas  using  appliances.  When 
there  is  no  wind  pressure  in  through 
the  windows,  the  deficiency  of  air  sup- 
ply is  very  marked  and  results  in  ob- 
jectionable and  dangerous  conditions. 
The  volume  of  air  delivered  per 
occupant,  under  favorable  and  unfavor- 
able wind  conditions,  was  as  shown  in 
column  A  in  the  following  table.  The 
amount  per  occupant,  however,  when  the 
equivalent  air  vitiating  capacity  of  the 
gas  burners  is  considered,  is  shown  in 
column  B. 

A  B 

C.F.'m    CF.k: 
March  23,  134  27.4 

March  27,  21  5 

March  29,  *  123  29 

The  character  of  the  work  done  in 
this  shop  is  such  as  to  require  large 
volumes  of  air  to  carry  off  the  vapors 
arising  from  the  steaming  and  pressing 
of  clothes,  to  supply  sufficient  oxygen 
for  breathing  purposes,  and  for  the 
combustion  of  gas  in  the  lamps  and 
irons.  The  air  supply  per  person  which 
was  very  low  (5  C.F.M.)  on  March  27 
when  the  outside  temperature  was  40° 
F.  and  there  were  seventeen  windows 
open,  would  certainly  approach  the 
vanishing  point  in  zero  weather  when 
the  windows  were  closed  tightly.  It 
follows  clearly  that,  in  the  drawing-up 
of  requirements  or  in  the  design  of 
apparatus  for  the  ventilation  of  work- 
shops of  this  character,  consideration 
must  be  given  to  the  oxygen-consuming 
eflfect  of  the  lights  and  other  gas-burn- 
ing apparatus. 

ROOMS  ve:ntilated  by  windows  should 

HAVE   EXCESS    HEATING    SURFACE. 

Provision  should  always  be  made  in 
buildings  having  no  mechanical  ventila- 
tion, but  which  must  depend  on  window 
ventilation,  for  heating  surface  in  ex- 
cess of  that  required  to  oflfset  norma) 
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losses.  This  excess  surface  must  be 
sufficient  to  warm  the  air  admitted  for 
ventilating  purposes.  Unless  the  radia- 
tion is  placed  adjacent  to  the  air  inlets 
and  unless  it  has  this  excess  capacity, 
there  will  be  objectionable  cold  drafts, 
such  as  were  observed  in  this  building. 
The  leakage  factor  normally  provided 
in  proportioning  direct  radiation  is  one 
air  change  per  hour.  Under  the  con- 
ditions in  effect  where  windows  are  used 
for  ventilation,  this  leakage  factor  must 
be  increased   by  adding  the  maximum 


ventilation  requirement.  Failure  to  pro- 
vide this  excess  radiation  inevitably 
must  result  in  the  entire  elimination  of 
ventilation  in  cold  weather. 

Mechanical  ventilation  on  the  ex- 
haust principle  should  be  provided  for 
the  interior  toilet.  As  arranged,  when 
there  is  any  ventilation  of  the  main 
room,  there  is  a  tendency  to  withdraw 
toilet-room  odors  through  the  door. 
Such  a  contamination  would  be  impos- 
sible if  consistent  exhaust  ventilation 
of  the  toilet  room  were  in  effect. 


Wardrobe  Ventilation  for  School  Buildings 

Tests  for  Dust  and  Bacteria  Conducted  by  Detroit  Board  of  Health  on  Air 
Exhausted  Through  Cloakrooms. 

By  W.  F.  WALKER, 
Sanitary  Engineer,  Detroit  Board  of  Health. 


In  the  summer  of  1917  the  Board  of 
Health  of  Detroit,  Mich.,  was  requested 
to  investigate  the  practice  of  exhaust- 
ing air  from  school  class  rooms, 
through  the  wardrobes  and  to  report 
to  what  extent  the  results  of  such  prac- 
tice were  detrimental  to  the  health  of 
the  children. 

The  problem,  naturally  resolved  itself 
into  two  components:  First  a  study  of 
the  extent  to  which  dust  is  deposited 
or  filtered  out  on  the  outer  garments 
hung  in  the  wardrobes  and  the  possible 
danger  of  such  dust,  and  second:  The 
possible  transmission  of  germs  of  com- 
municable diseases  through  the  medium 
of  the  outer  garments.  The  investiga- 
tion by  the  Board  of  Health  was  car- 
ried on  at  the  Duane  Doty  School,  be- 
ing a  typical  example  of  that  class  of 
schools  ventilated  in  this  manner.  Ob- 
servations were  not  made  at  other 
schools  as  the  general  principles  applied 
to  all  of  those  of  this  class. 

EQUIPMENT  EOR  VENTILATING  DUANE 
DOTY  SCHOOL. 

The  Doty  School  is  mechanically  ven- 


tilated, air  being  drawn  from  above  the 
roof  through  an  air  intake  to  the  base- 
ment heated  and  discharged  into  the 
room  at  the  rear  about  8  ft.  above  the 
floor,  at  the  rate  of  about  1,500  cu.  ft. 
per  minute.  The  air  is  forced  well  to 
the  front  of  the  room,  and  travels  back 
through  the  breathing  zone  at  low 
velocity  and  leaves  the  room  through 
the  wardrobes  at  the  rear,  the  sliding 
doors  of  which  are  so  arranged  as  to 
leave  an  8  in.  by  36  in.  opening  at  the 
floor.  About  60%  of  the  air  supplied 
finds  its  exit  this  way.  The  rest  is  lost 
by  leakage  through  windows  and  doors. 

METHODS    OF     MEASURING    DUST     IN     AIR 
LEAVING    ROOM. 

To  determine  the  amount  of  dust 
present  in  the  air  leaving  the  room 
samples  were  collected  by  means  of  the 
Palmer  apparatus  (described  in  The 
American  Journal  of  Public  Health  for 
January  1916)  6  in.  above  the  floor,  at 
the  opening  into  the  wardrobe.  To 
determine  the  amount  of  dust  deposited, 
samples  were  taken  with  the  same  ap- 
paratus in  the  attic,  the  Palmer  appara- 
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tus  being  placed  in  the  flue  opening 
leading  from  the  wardrobe.  The  re- 
sult of  this  examination  showed  that 
on  an  average  0.781  grams  of  dust  were 
deposited  per  day  somewhere  between 
the  opening  into  the  wardrobe  and  the 
outlet  of  the  flue.  This  method  is 
faulty  in  that  only  the  lighter  dust 
would  be  carried  up  the  flue  by  the 
ascending  air  column;  heavier  particles 
which  might  be  present  in  the  air  near 
the  floor  would  not  show  themselves 
in  the  analysis  of  the  air  at  the  outlet. 

Because  this  method  did  not  give  us 
the  true  condition,  a  study  of  the  air 
dustiness  was  made  by  a  method  de- 
vised by  Dr.  E.  Vernon  Hill  and  de- 
scribed by  him  in  The  Heating  and 
Ventilating  Magazine  for  June,  1917. 
This  method  consists  in  microscopically 
counting  the  dust  deposited  on  a  cover 
slip  from  a  known  volume  of  air.  The 
average  of  the  observations  made  show 
the  following  results: 

Number  of  dust  particles  per  cubic 
foot  in  air  entering  room,  24,000;  aver- 
age number  of  dust  particles  per  cubic 
foot  in  air  in  front  of  room  in  breathing 
zone,  26,200;  average  number  of  dust 
particles  per  cubic  foot  in  center  of 
room  in  breathing  zone,  32,600;  aver- 
age number  of  dust  particles  per  cubic 
foot  in  wardrobe,  16,400. 

It  is  evident  from  these  and  other 
observations,  that  the  amount  of  dust 
in  the  wardrobes  is  not  so  great  by  50% 
as  in  the  room,  and  that  the  children's 
garments  hanging  in  the  wardrobes  are 
as  safe  from  dangerous  dust  as  they 
are  when  hanging  in  the  average  home 
and  safer  than  when  being  worn  upon 
the  street. 


DETERMINING   DANGER   OF    TRANSMISSION 
OF  CX)MMUNICABLE  DISEASES. 

To  determine  the  danger  of  trans- 
mission of  communicable  diseases,  bac- 
teriological examinations  of  the  air  were 
made  by  exposing  nutrient  agar  plates 
at  various  locations,  for  periods  of  2 
minutes,  incubating  48  hours  at  37°  C. 
and  counting  colonies.  The  minimum 
count  of  those  plates  exposed  in  the 
room  in  the  breathing  zone  was  5,  the 
maximum  48,  with  an  average  of  15. 
The  examination  does  not  show  any 
stratification. 

The  results  of  the  analysis  in  the 
wardrobe  show  the  minimum  count  to  be 
7,  the  maximum  48,  with  an  average 
of   16. 

It  is  noticeable  in  this  instance,  how- 
ever, that  plates  taken  above  the  cloth- 
ing at  a  height  of  5  ft.  from  the  floor 
frequently  show  a  count  in  excess  of  a 
plate  simultaneously  taken  near  the 
floor,  there  being  some  evidence  that 
the  clothing  gives  some  dust  and  some 
bacteria  to  the  air. 

It  is  conclusively  shown  that  the 
clothing  does  not  act  as  a  filter  to  any 
appreciable  extent,  and  that  the  danger 
of  contact  infection  from  child  to  child 
or  of  droplet  infection  by  coughing  or 
sneezing  greatly  outweighs  any  possible 
danger  of  transmission  by  means  of 
outer  garments. 

All  of  which  facts  lead  to  the  con- 
clusion that  the  practice  of  exhausting 
air  from  the  school  room  through  ward- 
robes cannot  be  considered  in  any  way 
detrimental  to  the  health  of  the  children. 
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As    these   words    are 
written    the    armies 
in    Europe    are    en- 
gaged in  the  might- 
iest struggle  in  the 
history  of  the  world. 
The    issue    of    that 
struggle    may    long 
remain      in      doubt, 
but,  in  these  critical 
days,    there    is    no 
doubt    in    the    minds    of    red-blooded 
Americans  as  to  the  final  issue  of  the 
war.     As  one  American  officer  put  it, 
when    asked    how    long    the    conflict 
would  continue:  "If  you  can  tell  me 
how  long  it  will  take  to  defeat  Ger- 
many, I  will  tell  you  when  the  war 
will  end."     President  Still  of  the  heat- 
ing   engineers'    society    expressed    it 
equally  well  when  he  said,  "The  only 
thing  that  matters  is  the  winning  of 
the  war." 

Our  course,  therefore,  stretches  out 
before  us,  straight  and  dear.  Every 
American  soldier  in  France  and  every 
American  sailor  on  the  seas  must  and 
will  be  backed  to  the  limit.    Just  at 


this  time,  that  backing  resolves  itself 
into  the  putting  over  of  the  Third 
Liberty  Loan.  In  spite  of  the  fact 
that  the  amount  of  the  loan  will  be 
$3,000,000,000,  instead  of  a  higher 
figure,  and  that  the  interest  rate  will 
be  4^4%,  make  no  mistake  about  it — 
every  ounce  of  effort  will  be  needed  to 
make  the  loan  a  success.  We  cannot 
afford  to  fail — the  matter  is  too  vital. 
The  army  here  and  in  the  trenches 
will  receive  a  wonderful  inspiration 
when  the  news  reaches  them  that  the 
loan  is  not  only  an  overwhelming 
success  but  that  "there  is  more  up  the 
river  than  has  ever  come  over  the 
falls." 


WHAT  your  Liberty  Bond  will 
accomplish : 
A  $1,000  bond  will  buy  six 
cases  of  operating  instruments  for  a 
base  hospital,  or  furnish  pistols  for  a 
rifle  company,  or  one  motor  kitchen. 

One  thousand  five  hundred  dollars 
of  Liberty  Bonds  will  buy  a  motor 
ambulance,  or  a  motor  car  for  a  ma- 
chine-gun battalion. 

Two  $1,000  bonds  will  buy  a  motor 
truck;  three  $1,000  bonds  will  buy 
rifles  for  a  Field  Artillery  battery,  or 
supply  horses  for  a  Field  Signal  bat- 
talion. 

Four  $1,000  bonds  will  buy  a  trac- 
tor; five  $1,000  bonds  will  buy  one 
Liberty  truck,  or  seven  Lewis  machine 
guns,  or  equip  a  rifle  company  with 
rifles. 

Six  $1,000  bonds  will  buy  a  Liberty 
motor;  seven  $1,000  bonds  one  train- 
ing plane;  nine  $1,000  bonds  one  ob- 
servation balloon. 

Ten  thousand  dollars  of  bonds  will 
fully  equip  three  hospital  wards  of  50 
beds  each,  with  all  linen,  clothing,  and 
other  necessaries,  or  buy  six  large 
wholesale  sterilizing  outfits,  or  six 
motor  ambulances. 
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A  Non- Gaseous  Refrigeration  Machine 


Cooling  as  a  result  of  the  evaporization  of 
water  is  well  understood  by  ventilating  en- 
^eers,  its  application  being  constantly  used 
in  air  washer  work.  That  such  cooling  can 
be  extended  under  proper  conditions  to  the 
point  of  refrigeration  will,  perhaps,  coxne 
somewhat  as  a  surprise  to  many;  yet  it  can 
easily  be  seen  that  if  a  small  cooling  effect 


columns,  practically  all  modern  refrigerating 
machines  employ  an  easily  compressible  gas, 
such  as  ammonia,  carbon  dioxide,  etc,  and 
obtain  the  cooling  action  by  first  compressing 
the  gas,  cooling  to  a  resulting  liquid,  and  then 
permitting  it  to  evaporate  under  reduced 
pressure.  But  the  simple  evaporation  method 
has   much   to   commend   it    in    its    simplicity 


FIG.   1.— DIAGRAMMATIC  ARRANGEMENT   OF    WESTINGHOUSE-LEBLANC    REFRIGERATING 

MACHINE. 


is  obtainable  under  ordinary  conditions  it  only 
remains  to  increase  this  cooling  effect  suffi- 
ciently under  artificial  conditions  to  produce 
the  required  drop  in  temperature  necessary 
^or  refrigeration. 
As  has  been  previously  explained  in  these 


and  its  independence  of  special  chemicals  and 
high  pressures,  for  which  reason  numerous 
attempts  have  been  made  to  utilize  it  com- 
mercially. None  of  these  were  successful, 
however,  until  Maurice  Leblanc  solved  the 
problem    and    designed    a    new    tjrpc    of    re- 
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irigerating     machine     which     is     now    being 
manufactured   by   the   Westinghouse   Electric 
&  Mfg.  Co.,  Pittsburgh.  Pa. 
The    operation    of    this    machine    can    be 


FIG.  2.— CROSS-SeCTIONAI,   VIEW   OF  AIR  PUMP   SHOW-  -, 
ING  PRINCIPI.E;  OF  OPERATION. 

readily  understood  by  reference  to  the  dia- 
gram, Fig.  1,  in  which  30  is  a  storage  tank 
for  brine.  21  a  large  vessel  called  an  evapora- 
tor, 6  is  a  condenser,  and  8  is  an  air  pump. 
The  air  pump  maintains  a  high  vacuum  in  the 
whole  system  beyond  valve  2Z  between  the 
brine  tank  and  the  evaporator.  It  is  evi- 
dent that  when  valve  2Z  is  opened  brine  will 


will  evaporate  instantly.     In  doing  so  it  must 
absorb    heat    and    since    there    is    no    other 
source  for  this  heat  except  that  part' of  the 
brine  that  did  not  evaporate,  the  portion  that 
collects    in  the  bottom  of   the   eva- 
porator    has     a     low     temperature. 
This     is     the     refrigerant.       It     is 
jumped  out  by  pump  27,  run  through 
pipes  to  wherever  the  cooling  effect 
-  is    wanted,   and    finally    returned    to 
tank   30. 

The  effectiveness  of  the  operation 
depends,  of  course,  in  keeping  a 
high  vacuum  within  the  evaporator 
and  the  evaporated  spray  would 
soon  destroy  this  vacuum  if  it  were 
not  promptly  removed.  This  is  ac- 
complished in  a  unique  way  by  hav- 
ing the  vapors  rising  from  the  eva- 
porator meet  a  jet  of  steam  from  an 
ejector  at  the  top  of  the  outlet  pipe;  this  iet 
sweeps  the  vapors  into  the  condenser  where 
both  steam  and  vapors  are  condensed.  The 
condenser  can  be  of  any  type,  jet,  barometric, 
or  surface,  to  suit  the  conditions  of  the  in- 
stallation. 

Failure    of    previous    attempts    to    use    the 
principle    of    evaporating    water    was    caused 


FIG.  3.  WESTINGHOUSE-LEBLANC       REFRIGERATING      MACHINE       READY       FOR 

OPERATION. 


be  drawn  into  the  evaporator,  where,  passing 
through  a  sieve  at  the  top,  it  falls  in  the  form 
of  a  fine  spray.  Since  the  pressure  within 
the  evaporator  is  very  low  much  of  the  brine 


by  the  fact  that  no  air  pump  could  be  found 
that  would  maintain  continuously  the  neces- 
sary high  vacuum.  The  air  pump  8,  is  there- 
fore a  very  essential  element  in  the  success 
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of  the  brine  evaporating  machine.  An  en- 
larged diagram  of  this  pump  (an  earlier 
invention  of  Mr.  Leblanc)  is  shown  in  Fig. 
2.  It  closely  resembles  an  ordinary  centri- 
fugal pump  except  that  it  has  two  inlets,  one 
for  air  and  one  for  water,  (7  and  10  in  Fig. 
1).  The  water  is  discharged  by  the  rotating 
runner  in  the  form  of  detached  pistons  which 
carry  the  air  out  with  them.  Since  there  is 
no  opportunity  for  back  leakage  in  this 
pump,  it  creates  and  holds  a  high  vacuum 
without  difficulty. 

The  Westinghouse-Leblanc  refrigerating 
machine  is  made  in  a  variety  of  sizes  and 
styles  for  all  kinds  of  refrigerating  service, 
water  cooling,  air  cooling,  ice  making,  etc. 
Requiring  no  compressor  it  is  economical  in 
space  and  weight  over  the  ordinary  refrigerat- 
ing machine,  and  its  efficiency  is  stated  to  be 
proved  by  tests  to  be  fully  as  high.  It  is 
evidently  simple  to  operate  and  requires  lit- 
tle attention  being,  at  the  same  time,  safe 
because  it  uses  neither  a  dangerous  gas  nor  a 
high  pressure. 


Small  Refrigerating  Units. 

1. — JOHNS-MANVILLE    A-S    MACHINE. 

One  of  the  small  machines  suitable  for 
household  and  small  demands  is  the  well- 
known  AudiflFren-Singrun  refrigerating  ma- 
chine or,  as  it  is  more  easily  termed,  the 
Johns-Manville  A-S  machine. 

In  brief  its  characteristics  involve  the  use 
of  a  small  amount  of  power  (generally 
electricity),  can  be  operated  by  any  un- 
skilled person,  is  hermetically  sealed  re- 
quiring no  re-charging,  operates  on  the 
compression  system  using  sulphur  dioxide 
as  the  refrigerating  agent  and  never  re- 
quires lubrication  except  for  the  two  bestr- 
ings  which  carry  the  machine. 

The  machine  itself  is  simply  a  shaft  car- 
rying at  one  end  a  drum  and  at  the  other  a 
pulley;  in  the  middle  of  the  shaft  a  second 
drum  is  hung.  The  general  external  ap- 
pearance is  strongly  suggestive  of  a  large 
dumbbell  as  shown  in  Fig.  1  and  when 
erected  ready  for  operation  the  end  drum 
is  partially  submerged  in  the  liquid  to  be 


FIG.    i.— THE  JOHNS-MANVILLE   AS    REFRIG- 
ERATING   MACHINE. 


cooled — usually  brine.  The  middle  or  con- 
denser drum  is  also  partially  submerged  in 
another  tank,  this  drum  being  in  contact 
with  the  cooling  water  which  must  be  kept 
running  during  the  operation  of  the  ma- 
chine in  order  to  carry  away  the  heat. 

The  compressor  hangs  loose  on  the  shaft 
inside  the  condenser  drum,  being  held  in 
proper  position  by  a  counterweight  which 
in  itself  automatically  determines  the 
amount  of  pressure  which  can  be  produced 
with  the  compressor.  A  cross-section  of 
the  compressor  end  of  the  dumbbell  is 
shown  in  Fig.  2  and  its  method  of  opera- 
tion may  be  described  as  follows: 

OPERATION    OF    A-S    MACHINE. 

On  the  shaft  inside  of  the  drum  at  the 
middle  of  the  shaft  hangs  a  double-acting, 
two-cylinder  compressor.  This  compres- 
sor has  its  suction  connected  to  the  cold 
or  refrigerating  drum  through  one  of  two 
passages  in  the  shaft.  As  the  machine  re- 
volves, the  compressor,  which  is  held  down 
by  a  counter-weight,  draws  gas  from  the 
refrigerating  end  of  the  machine,  thereby 
reducing  the  pressure  in  the  refrigerating 
end  and  causing  the  sulphur-dioxide  liquid  to 
evaporate,  thereby  producing  refrigeration. 
The  gas  which  has  been  drawn  away  from 
the  cold  end  of  the  machine  is  discharged 
into  the  spherical  drum  within  which  the 
compressor  is  itself  located.  In  this  drum 
it  is  condensed  by  contact  with  the  walls 
which  are  in  turn  cooled  by  the  condensing 
water,  and  the  liquid,  being  held  out  by 
centrifugal  force  against  the  periphery  of 
the  machine,  is  caught  by  a  spoon  or  scoop 
and  drags  it  down  to  a  cup  at  the  top  of 
the  compressor  where  the  oil  is  separated 
and  sent  back  over  the  compressor,  while 
the  liquid  sulphur  dioxide  is  passed  by 
means  of  a  float  valve  back  to  the  cold 
end  of  the  machine  ready  to  re-evaporate. 
Devices  are  also  provided  in  the  cold  end 
of  the  machine  for  returning  any  oil  that 
may  accumulate  in  this  side  of  the  machine 
back  to  the  high  pressure  side. 

In  case  the  condensing  water  gives  out, 
the  counter-weight  will  not  hold  the  com- 
pressor in  position  beyond  the  time  when 
the  condensing  pressure  rises  to  a  certain 
predetermined  level.  When  this  occurs, 
the  counter-weight  allows  the  compressor 
to  revolve  with  the  machine  and,  therefore, 
the  pressure  cannot  rise,  due  to  the  action 
of  the  machine,  beyond  a  certain  fixed 
point.  In  this  way  it  is  impossible  to  cause 
dangerous  pressures  in  the  apparatus. 

There  are  no  joints,  no  stuffing  boxes 
and  no  gauges  to  watch.  All  the  operator 
needs  to  do  is  to  revolve  the  machine  and 
keep   the   condensing   water   flowing.     The 
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machine  is  frequently  arranged  with  auto- 
matic control  so  that  a  thermostat  starts 
and  stops  the  apparatus  in  accordance  with 
the  temperatures  existing  in  the  material 
or  compartment  being  cooled. 

In  the  process  of  the  construction  of  the 


cans  through  the  pump  suction  line  PS  and 
the  pump  discharge  line  PD  to  the  refrig- 
erator and  back  to  the  ice  tank  under- 
neath the  t  ef rigerating  end  of  the  dumb- 
bell. The  condenser  C  contains  the  cool- 
ing    water     (supplied    through    the    cold 


FIG  .2.— CROSS-SECTION  OF  COMPRESSOR  END  OF  JOHNS-MANVILIvE  AS  REFRIGERATING 

MACHINE. 


dumbbell  the  air  is  entirely  exhausted 
therefrom  and  a  charge  of  sulphur  dioxide 
and  a  neutral  oil  is  injected,  the  drums  be- 
ing then  permanently  sealed.  During  oper- 
ation the  working  parts  of  the  machines 
are  lubricated  by  the  pressure  in  the  con- 
denser which  constantly  forces  the  oil  be- 
tween the  working  surfaces.  As  air  is  not 
present  inside  the  drums  oxidation  of  the 
oil  cannot  occur. 

These  machines  may  be  obtained  in  four 
standard  sizes — or  multiples  thereof — the 
single  unit  sizes  being  as  follows: 

A  view  of  the  A.S.  machine  set  up  ready 
shown  in  Fig.  3;  in  this  drawing  the  ice  is 
for  ice  making  and  refrigerator  cooling  is  ^ 
made  in  the  ice  cans  I  set  in  the  ice  tank 


FIG.  3— JOHNS-MANVILLE  AS  MACHINE 
SET  UP. 

water  line  CW)  and  the  compression  end 
of  the  dumbbell;  the  cooling  water  grad- 
ually runs  off  to  waste  through  the  waste 
pipe  W. 


No. 

Rating — Tons 

Ice  per 

Hr. 

K.W. 

Water,  Gal. 

(Approximate) 

lbs. 

per  hr. 

Per  min. 

2 

1/5 

11 

0.6 

0.75 

4 

1/2 

27 

1.25 

1.66 

3 

1 

55 

2.25 

3.25 

6 

2 

110 

4.50 

6.5 

IT  which  is  partially  filled  with  brine  B 
The  dumbbell  is  driven  by  the  motor  M 
and  operates  the  circulating  pump  P  which 
circulates  the  brine   from  beyond   the  ice 


A  new  booklet  on  the  "Economy  of  Pat- 
ented Cold  Storage  Doors"  has  just  been 
issued  by  the  Jamison  Cold  Storage  Door 
Co.  of  Hagerstown,  Md. 
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A  Challenge  to  Service 


Engineers    Face    to    Face    with    a    Crisis    in    Connection    with    Adequate 
Rtmuneration  for  their  Services. 

By  F.  H.  NEWELL, 

Head  of   Civil  Engineering  Department,  University  of  Illinois,   Chairman   Committee  on  Engineering  Co- 
operation,   American    Association    of    Engineers. 


Today  we  as  engineers  are  face  to  face 
with  a  crisis  in  our  affairs,  second  in  im- 
portance to  us  individually  only  to  the 
work  of  winning  the  war.  The  majority, 
whether  members  of  engineering  societies 
or  outside  them,  are  wage  earners,  though 
we  love  to  camouflage  this  hard  fact,  un- 
der the  more  attractive  term  of  salaried 
men. 

This  crisis  is  the  inevitable  result  of 
the  steady,  long-continued  decline  in  the 
standard  of  money  value,  the  shrinkage  in 
the  purchasing  power  of  the  dollar,  re- 
flected in  the  commonly  accepted  term  "The 
high  cost  of  living."  Our  wages  fixed  by 
law  or  custom,  suited  to  the  conditions  of 
years  ago  'when  the  dollar  had  twice  its 
purchasing  power,  are  now  inadequate. 
Our  savings  accumulated  by  self-denial 
are  worth  only  about  half  what  they  were 
when  we  in  youth  put  the  money  in  the 
bank.  Even  with  the  added  interest  we 
can  buy  fewer  of  the  necessities  of  life. 
We  are  practically  poorer  though  we  have 
observed  the  rules  of  thrift,  unless — ^as 
few  have  done— we  have  been  so  fortunate 
as  to  invest  in  things  to  sell.  Then  we 
discover  that  we  have  made  a  double 
profit  due  to  this  same  shrinkage  of  our 
measuring    stick. 

Others  of  our  fellow  wage  earners,  men 
who  have  invested  little,  if  anything,  in 
education,  who  have  the  most  rudimen- 
tary training,  who  are  employed  as  day 
laborers  under  our  direction,  are  getting 
larger  rates  of  pay.  We  have  come  to  re- 
gard as  a  matter  of  course  the  anomaly 
that  the  engineer  or  trained  assistant  in 
charge,  the  man  who  is  supposed  to  sup- 
ply the  training  and  exercise  judgment  is 
getting  less  than  the  carpenter,  mason,  or 
plumber  working  under  his  orders.  Yet 
he  must — according  to  our  tradition — live 
in  a  little  better  house  and  maintain  his 
family  and  educate  his  children  in  a  more 
expensive   way. 

It  is  getting  harder  and  harder  to  do 
this,  and  now  the  breaking  point  is  about 
reached.  Some  are  solving  the  difficulty 
^y  actually  going  into  manual  occupation. 
Men  who  have  been  assistant  engineers  in 
charge  have  found  that  they  can  get  bet- 


ter wages  by  taking  up  the  saw  and  ham- 
mer and  entering  the  ranks  of  day  labor. 

The  question  is  why  do  not  more  go, 
leaving  this  relatively  poorly  paid  pro- 
fession. 

But  should  this  be  permitted?  Is  there 
not  some  way  by  which  the  sunlight  of 
publicity  can  be  turned  into  the  dark 
corners  of  under-payment?  Is  it  necessary 
that  each  for  himself  must  solve  the  prob- 
lem and  single-handed  struggle  against  a 
condition  which  is  nation  wide?  What 
are  others  doing  under  the  circumstances? 
The  architects,  the  doctors,  the  lawyers, 
have  increased  their  rates  through  the  ac- 
tion of  their  organizations.  It  goes  with- 
out saying  that  united  labor  has  been 
heard  and  the  response  has  been  immedi- 
ate, but  what  about  the  various  associa- 
tions of  engineers?  We  have,  it  is  true, 
no  one  all  embracing  society,  comparable 
to  that  of  European  countries,  neverthe- 
less our  societies  are  well  organized  and 
powerful  if  they  choose  to  utilize  their 
forces.  What  have  they  done  or  what  are 
they  proposing  to  do?  The  challenge  for 
service  to  the  membership  lies  before 
them. 

The  reply  is  "we  were  not  created  for 
any  such  purpose."  Our  rules  and  tradi- 
tions confine  us  to  the  discussion  of  tech- 
nical papers,  relating  to  materials,  or  to 
the  forces  of  nature,  not  to  human  fac- 
tors. Our  business  is  to  maintain  a  high 
professional  standard  through  lectures  and 
publications  and  not  through  considering 
the    condition    of   our   members. 

These  members,  however,  are  beginning 
to  ask  the  question  as  to  whether  this  is 
the  correct  or  proper  reply.  They  are 
realizing  that  times  have  changed  and 
that  while  the  engineering  societies  at 
their  inception  may  have  included  a  larger 
proportion  of  independent  engineers,  they 
now  have  a  membership  made  up  of  75% 
or  more  of  wage  earners.  They  are  ask- 
ing whether  under  this  condition,  where 
they  are  paying  the  great  part  of  the  ex- 
pense of  the  societies,  they  should  not  re- 
ceive some  return  directly  or  indirectly, 
other  than  through   scientific   publications. 
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The  Weather  for  February,  1918 
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RECORD  OF  THE  WEATHER  IN  PITTSBURGH  FOR  FEBRUARY,  1918. 


100 


80 
70 
60 
50 
40 
30 
20 
10 


^ 

Jt- 

££. 

^ 

^ 

-a_ 

fr. 

-£-, 

-2- 

^ 

1  *^ 

£iL 

p2a. 

• 

p2-. 

pS- 

1* 

££^ 

££. 

JL. 

£^ 

1^ 

pS- 

£SL 

r^ 

1^ 

— 

X. 

\ 

^, 

y 

'■'"^ 

"-■ V 

1      % 

\ 

A 

\, 

^ 

'  \ 

'     ^ 

'" 

\' 

/--- 

/ 

i    1 

'^i 

I 

'"^j 

♦. 
1 

» 

^ 
fr 

f 

It 
f  « 

\ 

w 

V 

V 

b 

'*K 

\ 
\ 

i'^M 

1 

7~r 

^.'1 

L« 

.5f 

^x 

A 

A 

A 

v.; 

7 
9« 

A 

A 

/^ 

»v 

A 

f\ 

t 

r 

A 

A 

it^ 

r 

lA 

t 

f 

\ 

r 

A 

1 

r 

r 

^ 

J 

yf 

^ 

A 

A 

/ 

\ 

^ 

J 

A 

/ 

A 

>/ 

A 

i 

\a 

A 

A< 

// 

A 

A 

J 

\ 

'\ 

A 

/ 

V 

\ 

^ 

/ 

\j[\ 

/i 

A 

A 

/^ 

\ 

A 

A 

f 

2 

a^ 

J   \ 

it 

6 

^ 

\ 
8 

iO 

^ 

1^ 

14 

r 

16 

>s 

t 

18 

y* 

W 

>x 

24 

\_ 

26 

^ — 1 

28 

30 

— 

Day     o-F    Mo  n  +  b 
RECORD  OF  THE  WEATHER  IN  CHICAGO  FOR  FEBRUARY,   1918. 

c    <;    R    R    fi     s    c     c    s   PC  R    s     c    s    s    PC  c    s    R    R 


12         14         16         18        20 
D  o  y      o-F    Mo  n  +  h 

RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  FEBRUARY,  1918. 
Plotted  from  records  especially  compiled  for  The  Heating    and    Ventilating    Magazine,    by    the 

United  States  Weather  Bureau. 
Heavy  lines  indicate  temperature  in  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken   lines   indicate   relative   humidity   in  percentage  from  readings  taken  at  8  a.  ic.  and  8  p.  m. 
S— clear,    P  C — partly  cloudy,     C — cloudy,     R — rai-a,     Sn — snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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The   War  and  the   Heating  Engineer 


The  Liberty  Loan  Honor  Flag. 

A  new  and  distinctive  feature  will  be 
introduced  in  the  Third  Liberty  Loan 
campaign,  and  every  city  or  town  in  the 
country  which  subscribes  more  than  its 
quota  of  Liberty  bonds  will  be  awarded  by 
the  Treasury  Department  an  Honor  Flag. 

The  flag  will  be  36  in.  wide  and  54  in. 
long.  The  body  of  the  flag  will  be  white 
with  a  broad  red  border,  and  three  broad 
blue  vertical  stripes  denoting  the  Third 
Loan.  The  flags  which  will  be  of  the 
same  quality  as  the  flags  of  the  Navy,  are 
already  being  manufactured  and  will  be 
awarded  as  fast  as  the  right  to  fly  them  is 
won.  Though  awarded  by  the  Treasury 
Department,  they  will  be  distributed  by 
the  Liberty  loan  committees  of  the  differ- 
ent districts. 

There  will  also  be  a  National  Honor 
Flag  for  each  State,  to  be  flown  at  the 
State  capitol,  with  the  name  of  each  town 
winning  a  flag  inscribed  upon  it.  There 
will  be  also  preserved  in  the  United  States 
Treasury  a  National  Honor  Flag,  with  the 
record  of  each  State  recorded  on  it. 

Stars,  to  be  placed  on  the  flag  of  each 
city  or  town  doubling  its  quota,  will  be 
also  awarded,  and  an  additional  star  for 
each   time   the   quota  is   doubled. 

An  Honor  Roll,  containing  the  names 
of  all  subscribers,  but  not  the  amount  of 
the  individual  subscriptions,  will  be  kept 
in  each  community.  A  window  card,  bear- 
ing a  representation  of  the  Honor  Flag, 
will  be  given  each  subscriber  to  the  loan, 
to  be  displayed  at  the  home  or  place  of 
business. 


Extensions   of   Army   Cantonments. 

With  the  coming  of  Spring  the  work  of 
rounding  out  the  construction  of  the  great 
army  cantonments  is  commencing  to  oc- 
cupy the  attention  of  engineers  and  con- 
tractors. The  success  with  which  the 
hastily-constructed  camps  met  the  phe- 
nomenally severe  test  of  the  past  winter 
is  well  known,  but  it  has  also  been  well 
understood  that  as  soon  as  opportunity 
offered  the  cantonment  quarters  would  be 
placed  on  a  more  permanent  basis. 


At  Camp  Custer,  located  at  Battle  Creek, 
Mich.,  work  has  already  begun  on  the 
enlargement  of  the  base  hospital.  This  is 
the  first  step  of  a  Spring  building  drive 
which  will  not  only  double  the  camp's 
capacity,  but  will  include  the  brick  veneer- 
ing of  many  if  not  all  of  the  ^  buildings^ 
together  with  changes  in  the  heating  sys- 
tem. 

The  necessity  for  the  latter  changes  lies 
in  the  demonstration  during  the  winter 
that  much  fuel  was  wasted  and  steam  lost 
because  of  exhaust  steam  pipes  led  from 
the  barracks  into  the  open.  The  pro- 
posed change  calls  for  the  installation  of  a 
return  system. 

One  of  the  reasons  for  extending  the 
Northern  barracks  is  that  the  soil  forma- 
tion in  the  South  is  unsuited  for  training 
and  many  of  the  soldiers  in  the  Southern 
training  camps  will  be  moved  North. 


Emergency   Fleet   News. 

The  accompanying  illustration  shows  the 
metal  badge  given  to  every  volunteer   for 


SHIPYARD   SERVICE  BADGE 
ISSUED   BY   GOVERNMENT. 

service  in  the  shipyards.  The  badges  are 
being  distributed  as  fast  as  they  can  be 
sent   out   from    Washington. 


With  the  advent  of  the  volunteer  work- 
ers. Uncle  Sam  will  have  about  450,000 
skilled  men  actually  at  work  in  ship- 
yards. That  shows  what  can  be  done  in  a 
little  over  a  year's  time.  The  following 
figures  speak  for  themselves.  In  1916,  the 
wage-earners  in  steel  shipyards  of  the 
country  numbered: 
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Steel  shipyards 43,582 

Wood  shipyards 1,380 

Total 44,962 

On  January  1,  1918,  the  workers  num- 
bered: 

Steel  shipyards 181,273 

Wood  shipyards 23,437 

Total 204,710 

Add  the  250,000  men  who  will  respond  to 
the  call  for  shipyard  volunteers  and  the 
grand  total  when  we  get  into  full  swing 
will  be  454,710  shipbuilders. 


A  feat  that  is  amazing  to  the  layman  is 
being  performed  on  the  Great  Lakes,  where 
mighty  ore  carriers  that  ply  ordinarily  be- 
tween Duluth  and  the*  ports  of  Lake  Erie 
are  being  cut  in  two  so  they  may  pass 
through  the  Welland  Canal  to  the  At- 
lantic and  put  into  service  in  war  trade. 
It  is  impossible  for  these  vessels  to  be 
taken  through  the  canal  as  they  were 
built.  Engineering  science  solved  what 
would  seem  to  the  layman  an  insurmount- 
able problem.  These  monster  vessels  are 
divided  in  the  middle  by  an  acetylene 
flame;  the  open  end  inclosed  and  half  of 
the  ship  is  taken  through  the  canal.  The 
other  half  follows  and,  in  the  St.  Law- 
rence, the  two  are  joined  together  again. 


Higher  Salaries  for  Government  Technical 
Men. 

The  American  Association  of  Engineers 
has  inaugurated  a  movement  to  secure 
higher  salaries  for  technical  men  employed 
by  the  railroads  now  under  the  control  of 
the  Government  The  appeal  is  being 
made  to  the  United  States  Government 
Wage  Commission  and  the  association 
points  out  that  all  engineers  will  be  in- 
directly benefited  by  such  an  increase.  It 
has  been  found  that  the  average  monthly 
salary  for  a  draftsman  is  $90.00  per  month, 
the  salaries  running  up  to  $150  for  di- 
vision engineers.  The  increase  urged  by 
the  association  is  50%  additional  to  the 
present  salaries. 


American     Business     Men     Discuss     War 
Questions. 

As  we  go  to  press  the  sixth  annual  meet- 
ing of  the  United  States  Chamber  of  Com- 
merce is  being  held  in  Chicago,  the  dates 
being  April  10-12.  Business  readjustment 
to  war  is  the  dominant  note  of  the  meet- 
ing. The  four  critical  questions  of  the 
day — financing  the  war,  railroads,  cen- 
tralized control  of  industry  and  shipping, 
are  being  considered  from  the  two-fold 
point  of  view  of  filling  the  government's 
requirements  with  the  minimum  disturb- 
ance to  private  industry. 


Legislation  for  Central  Control. 

Pending  action  by  Congress  on  the  en- 
actment of  laws  to  bring  about  a  more 
central  control  and  responsibility  for  pro- 
curing war  material  and  supplies,  the 
Chamber  of  Commerce  of  the  United 
States  is  engaged  in  developing  plans 
which  it  will  recommend  for  the  reorgani- 
zation of  the  several  Government  depart- 
ments affected.  The  Chamber  of  Com- 
merce is  in  favor  of  dropping  the  agitation 
for  a  ministry  of  munitions  and  a  war 
cabinet  on  account  of  the  opposition  to 
this  measure  by  the  Administration  and 
now  favors  the  idea  of  radically  changing 
the  existing  machinery  to  bring  about  the 
desired  central  control  and  responsibility. 
To  this  end  support  is  urged  of  the  so- 
called  Overman  bill  which  authorizes  the 
President  to  rearrange  the  distribution  of 
war  activities  between  the  executive  bu- 
reaus and  departments  and  to  employ,  if 
necessary,   additional   agencies. 


Why    Moving    Clocks    Ahead    Will    Help 
Win  the  War. 

Now  that  the  Daylight  Saving  plan  has 
become  a  reality,  its  effect  on  the  daily 
lives  of  practically  all  of  us  forms  a  topic 
of  the  liveliest  interest.  From  the  heating 
engineers*  standpoint  the  principal  effect 
of  the  scheme  is  in  the  immediate  reduc- 
tion in  the  use  of  light  and  heat,  with  its 
attendant  conservation  of  coal.  More  than 
1,500,000  tons  of  coal  a  year  is  the  esti- 
mated saving  and  the  saving  in  fuel  oils  is 
equally  impressive. 

Calculations  computed  for  different 
periods  based  upon  the  actual  British  ex- 
perience in  the  summer  of  1916,  and  modi- 
fied by  allowances  for  differences  in  lati- 
tude give  the  following  savings  in  coal 
for  the  United  States: 

(1)  Saving  of  150  hours  of  a  yearly  average  of 
1320  per  year  requiring  artificial  illumination 
in  the  U.  S.  (i.  e.,  by  daylight  savin|r  between 
second  Sunday  in  April  and  last  Sunday  in 
September) : 
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In  electricity  for  lighting    660.000  tons  coal 
In    gas   for    lighting 144,000  tons  coal 

804.000  tons  coal 
(2)   Saving  of  190  hours  from  the  yearly  arerage 
(t.  e..  with  clocks  mored  ahead  one  hour  be- 
tween April    1   and  NoTcmber  30): 
In    electricity   for   lighting   836,000  tons  coal 
In    gas    for    lighting 183.000  tons  coal 


1.019.000  tons  coal 
(3)   Saving  of  198  hours  from  the  yearly  average 
(i.  e..  with  clocks  advanced  one  hour  through- 
out year): 
In  electricity  for  lighting     871.000  tons  coal 
In    gas   for   lighting 190.000  tons  coal 

1.061,000  tons  coal 

These  figures  do  not  include  the  saving 
which  would  be  obtained  at  isolated  plants 
and  at  electric  power  plants  which  sell 
power  for  lighting;  To  be  borne  in  mind, 
too,  is  the  fact  that  the  estimate  has  been 
made  on  a  basis  which  assumes  the  use  of 
electric  energy  and  gas  for  lighting  is 
spread  evenly  over  the  country  whereas  as 
a  matter  of  fact  57,000,000  electric  lights 
out  of  a  total  of  76,000,000  in  the  country 
are  in  New  England,  Middle  Atlantic  and 
Northern  Central  states  where  the  advan- 
tages of  daylight  saving  will  be  most 
striking. 

The  saving  of  coal  through  substitution 
of  a  morning  hour  of  moderate  illumina- 
tion for  an  evening  hour  of  maximum  use 
of  electricity  and  gas  illustrates  ways  in 
which  very  important  savings  in  coal 
would  be  obtained. 

For  example,  take  the  Commonwealth 
Edison  Company  of  Chicago.  The  peak 
load  of  this  company  is  needed  for  no 
more  than  one  and  one-half  hours  a  day. 
The  average  load  is  less  than  50%  of  the 
peak.  The  investment  and  equipment  to 
produce  the  peak  is  upwards  of  one-fourth 
of  the  whole  and  equals  $25,000,000.  Day- 
light saving  will  do  two  very  important 
things  for  this  and  similar  companies. 
First,  it  will  materially  reduce  the  peak 
load  required  for  domestic  and  industrial 
lighting;  second,  it  will  place  the  greatest 
demand  for  power  for  transportation  farth- 
er within  the  hours  of  natural  light  in 
place  of  having  it  simultaneous  with  the 
high  demands  for  artificial  light  as  it  is 
under  present  conditions  during  many 
months  of  the  year. 

In  addition  to  a  saving  of  coal  amount- 
ing to  hundreds  of  thousands  of  tons,  day- 
light saving  will  also  enable  these  com- 
panies to  postpone  new  investments  in 
eqiiipment  to  carry  the  peak  of  the  load 
which  would  amount  to  millions  of  dollars. 
This  postponement  will  come  at  a  time 
when  it  is  of  the  highest  public  interest  to 
avoid  all  new  financing  that  is  possible. 
The  situation  of  the  Commonwealth  Edi- 
son Company  is  typical.     In   1916  it  had  a 


generating  capacity  of  360,000  kilowatts. 
At  the  end  of  1917  it  had  increased  this  to 
452,000  and  according  to  plans  made  it 
will,  under  present  conditions,  have  to 
raise  this  to  600,000  kilowatts  by  the  end 
of  1919.  Such  g^rowth  is  not  abnormal 
and  may  be  said  to  be  typical  of  scores  of 
similar  companies  throughout  the  country. 
The  new  order  will  enable  them  to  con- 
serve capital  which  would  otherwise  be 
spent  in  extending  their  equipment 


Heating  Men  in  Afilitary  Service. 

H.  E.  Sproull,  formerly  manager  of  the 
Dallas  and  Salt  Lake  City  branches  and 
assistant  manager  of  the  Cleveland  office 
of  the  American  Blower  Company,  has  re- 
ceived his  commission  as  first  lieutenant,. 
C.  A.  R.  C,  at  Fortress  Monroe,  Va.  He 
has  been  assigned*  to  Battery  D,  64th 
Heavy  Artillery,  at  Jackson  Barracks,  La. 


Oversubscribed. 

The  issue  of  $500,000,000  of  United  States 
Treasury  certificates,  the  subscription  to 
which  closed  March  5,  was  oversubscribed, 
the  subscription  in  every  district,  except 
one,  exceeding  the  quota  assigned  it 

The  banks  of  the  country  in  the  past 
two  Liberty  Loan  campaigns  and  in  the 
purchase  of  Treasury  certificates  issued  be- 
fore the  loans  responded  to  the  demands 
of  the  country  with  inspiring  loyalty  and 
liberality.  The  faith  they  show  in  the 
Government  finances  and  the  patriotic  re- 
sponse they  give  to  the  calls  of  the  Treas- 
ury are  certain  indications  that  their  co- 
operation, and  assistance  will  help  to  in- 
sure the  success  of  the  Third  Liberty 
Loan. 


American  and  English  Income  Taxes. 

In  comparison  with  the  tax  levied  in 
England  on  incomes  our  own  income  taxes 
are  moderate,  indeed. 

In  England  the  tax  on  incomes  of  $1,000 
is  4^2%,  in  America  nothing. 

In  England  the  tax  on  incomes  of  $1,500 
is  6}i%;  in  America  nothing  for  married 
men  or  heads  of  families,  and  2%  on  $500 
for  an   unmarried  man. 

In  England  the  tax  on  an  income  of 
$2,000  is  7%%;  in  America  nothing  for  a 
married  man  or  head  of  a  family,  and  2% 
on  $1,000  for  unmarried  men. 
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The  English  income  tax  rate  also  in- 
creases more  rapidly  with  the  growth  of 
the  iiiconjc  than  ours,  a  $3,000  income  be- 
ing taxed  14%,  $5,000  16%;  $10,000  20%, 
and  $15,000  25%,  while  our  corresponding 
taxes  for  married  men  are  respectively  two 
thirds  of  1%,  iy2%,  3^%  and  5%,  and 
only  slightly  more  for  the  unmarried,  due 
to  the  smaller  amount  exempted,  the  rate 
being  the  same. 


Clean  Coal  the  Key  to  the  Fuel  Problem. 

E.  G.  Bailey,  president  of  the  Bailey 
Meter  Co.,  Boston,  Mass.,  was  one  of  the 
I  lecturers  in  the  J.  E.  Aldred  lecture  series 
at  the  Johns  Hopkins  University,  Balti- 
more, Md.,  February  28.  Mr.  Bailey*s  sub- 
ject was  "The  Coal  Problem."  After  dis- 
cussing the  coal  troubles  of  the  past  win- 
ter which,  he  stated,  were  greatly  aggra- 
vated by  the  poor  quality  of  coal  delivered, 
Mr.  Bailey  proposed  as  a  remedy  that 
standards  of  quality  be  established  for  coal 
and  that  a  premium  be  offered  for  clean 
coal. 

"The  price  paid  to  the  operator,"  he 
said,  "should  be  based  on  standards  es- 
tablished by  the  Fuel  Administration  ac- 
cording to  different  mining  districts,  etc., 
with  premiums  based  almost  entirely  upon 
percentage  of  ash,  and  especially  the  free 
ash  as  slate  and  rock  which  can  and 
should  be  eliminated  at  the  mines. 

"Coal-sampling  stations  should  be  estab- 
lished by  the  Government  at  certain  cen- 
tral points  where  large  quantities  of  coal 
are  received  direct  from  mines  such  as 
New  York,  Philadelphia,  Baltimore,  Hamp- 
ton Roads  and  the  lake  loading  ports, 
each  station  being  equipped  with  machinery 
for  obtaining  representative  samples  from 
as  many  individual  cars  as  necessary  to 
determine  the  average  quality  of  coal 
shipped  from  each  mine  during  each 
month. 


LOAD    CARS    WITH    THE    CLEANEST    COAL 

"The  operator  would  not  know  what 
cars  were  to  be  sampled,  for  the  Fuel  Ad- 
ministration could  consign  or  reconsign 
any  cars  in  transit  to  the  coal  piers  or 
power  houses  where  the  sampling  stations 
were  located.  The  mine  operator  would 
therefore  have  a  real  incentive  to  load 
fvery  car  with  as  clean   coal  as  possible. 

The  car  distribution  at  the  mines,  which 
is    an    important    point    to    the    operator, 


should  also  be  based  upon  the  quality  of 
coal  produced  so  that  there  would  be  an 
added  incentive  to  load  clean  coal,  and 
the  market  would  always  be  supplied  with 
a  greater  proportion  of  the  better  quality 
of  coal,  than  if  the  empty  cars  were  pro- 
rated equally  among  the  poorer  and  better 
mines  as  at  present. 

''Actual  knowledge  of  the  quality  of  coal 
would  also  be  of  great  benefit  to  the  Fuel 
Administration  in  classifying  various  mines 
into  pools  so  that  the  consumer  and  par- 
ticularly the  railroads  would  receive  coal 
of  uniform  quality,  thereby  enabling  them 
to  obtain  maximum  capacity  and  efficiency 
in  the  combustion  of  this  coal. 

"There  is  sufficient  labor  at  the  mines 
to  clean  the  coal,  and  the  railroads  can 
haul  enough  good  coal,  but  they  cannot  get 
the  necessary  heat  units  to  the  consumer 
if  they  must  be  burdened  with  hauling 
30,000,000  tons  of  unnecessary  dirt.  We 
have  our  choice  of  either  building  thou- 
sands of  locomt>tives  and  a  hundred  thou- 
sand cars  and  adding  to  the  terminal  facil- 
ities of  our  railroads  within  the  next  few 
months  or  removing  the  excessive  impuri- 
ties from  the  coal.  The  latter  can  be  done 
quickly  and  effectively.  It  is  the  only 
feasible  remedy  for  our  present  coal  prob- 
lem." 


Success   of   America's   War-Savings   Cam- 
paign. 

For  their  respective  first  three  months 
the  American  war-savings  campaign  is 
running  ahead  of  the  English  campaign. 
America  is  pouring  into  the  Treasury  at 
the  rate  of  about  $2,000,000  a  day— over 
$75,000,000  up   to   date. 

The  direct  comparison  is: 


ENGLAND  AMERICA 

First    month $5,172,000        $10,236,451 

Second    month....     2,719,000  24,559,722 

Third    month 3,402,000  41,148,244 

Total $11,293,000        $75,944,417 

The  $75,944,417,  of  spending  already  put 
at  the  service  of  the  Government  by  the 
buyers  of  war-saving  securities  has  trans- 
ferred from  millions  of  patriotic,  saving 
citizens  to  the  National  Treasury  com- 
mand of  the  labor  and  materials  to  build 
a  fleet  of  about  one  hundred  5,000-ton 
ships. 
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How  to  Place  Tracing  Cloth  at  Senrice  of 
the  Red  Croii. 

A  new  appeal  for  discarded  draftmen's 
tracing  cloth  is  being  sent  out  by  the 
American  Red  Cross.  It  is  stated  that  this 
cloth  can  easily  be  handled  by  modern 
laundries.  Manufacturers,  architects  and 
engineers  are  asked  to  call  up  the  local 
laundry  owners'  association  or  one  of  the 
larfte  laundries  of  his  city  and  he  will 
find  the  laundrymen  glad  to  send  for  such 
cloth  as  they  have  on  hand.  Some  of  the 
tracing  cloth  is  thin  linen  fabric  and  some 
is  thin  cotton  but  either  one  makes  no 
difference  in  the  washing  process.  The 
cloth  has  been  treated  with  a  gelatinous 
dressing  to  make  the  material  take  ink  and 
at  the  same  time  be  transparent.  Malt  ex- 
tract, or  diastase,  is  used  in  the  laundries 
to  remove  this  dressing,  although  a  cold 
rinse,  followed  by  a  hot  suds,  will  serve. 
The  goods  are  given  a  fairly  strongh  bleach, 
followed  by  a  sour,  to  refhove  traces  of 
bleach.  Then  there  should  be  a  good  rinse, 
to  remove  every  trace  of  the  sour.  The 
bleach,  it  is  pointed  out,  will  completely 
sterilize   the  goods. 


Philadelphia     Heating    Trade     Establishes 
Coal-Saving   Stations. 

A  remarkatle  movement  to  teach  the 
principles  of  fuel  conservation  has  been 
inaugurated  in  Philadelphia  under  the  di- 
rection of  a  committee  of  men  in  the 
heating  and  coal  industry,  known  as  the 
Committee  on  Practical  Fuel  Conserva- 
tion of  the  Federal  Fuel  Administration. 
Already  fifteen  instruction  stations  have 
been  opened  in  different  parts  of  the  city 
and  have  attracted  large  numbers  of 
people.  None  of  the  instructors  is  allowed 
even  to  suggest  what  is  the  best  heating 
apparatus  nor  are  any  of  them  permitted 
to  mention  his  own  name  or  that  of  the 
manufacturer.    At   least    one    instructor    is 
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always  at  each  station  ready  and  willing 
to  answer  questions  in  regard  to  the  sav- 
ing of  fuel. 

Printed  instructions  are  handed  out  for 
operating  boilers,  warm-air  furnaces  and 
coal  cooking  ranges.  The  boiler-operating 
rules  are  reproduced  herewith,  together 
with  one  of  the  posters  published  by  the 
Federal  Fuel  Administration  for  Philadel- 
phia. 
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POST   CARD    SENT   OUT   BY    FEDERAL    FUEL 
ADMINISTRATION    OF    PHILADELPHIA. 


RULES    FOR    OPERATING    HEATERS    ISSTJEI] 
BY  PHILADELPHIA  COMMITTEE  ON   PRAC- 
TICAL FUEL  CONSERVATION. 

The  chairman  of  the  executive  commit 
tee  is  H.  D.  Kellogg,  of  the  H.  B.  Smitl 
Company  and  the  other  members  sire 
T.  C.  Mahady,  secretary;  W.  A.  Bla^nd 
C.  P.  Hackett,  C.  V.  Haynes,  E.  S.  Berry 
B.  F.  Johns,  A.  C.  Mott,  H.  W.  Pluclcer 
and  W.   E.  Tinker. 

The  general  committee  is  made  up  o 
the  following  firms: 

Abram   Cox  Stove  Co. 
American    Radiator    Co. 
Bridgman  Bros.   Co. 
Borden   Stove  Co. 
Crane  Company 
Continental  Heater  Co. 
Dunham  Co.,  C.  A. 
Federal   Radiator  Company 
absorbed  by  National  Radiator  Co. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE  57 


BY  VISITING  ANY 

INSTRUCTION  STATION 

OUR   TRANSPORTS    BURN    IT   INSTEAD 
OF  SOFT  COAL  TO  PREVENT  DISCOVERY 

BY  SUBMARINE 

TWO  SHOVELS  OF  COAL  SAVED  DAILY  IN 

PHILADELPHIA  HOMES  MEANS 

100.000  TONS  SAVED  MONTHLY 

FEDERAL  FUEL  ADMINISTRATION 

POSTER  ON  FUEI.  CONSERVATION  SENT  OUT  BY  THE  FEDERAL  FUEI.  ADMINISTRATION 

OF  PHII,ADEI.PHIA. 
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Fkck    Brotken    Co- 
Fowicr  k  Wolfe  Mfg.  Co. 
Qaracj  Heater  Mfg.  Co. 
Hart  ft  Croiue  Co. 
Hajnes  Selling  Compaaj 

iohnson  Co.,  J.  D. 
Lerstone  Snppir  &  Mfg.  Co. 
Lord  ft  Bnrnkam  Co. 
National   Radiator  Co. 
Pierce-    BoUer    ft    Pierce    Rad.    Co. 
Page  Boiler  Co..  W.  H. 
Richardson  ft   Boimton    Co. 
Richmond  Radiator  Company 
Smith  Co.,   H.  B. 
Spear  Store  ft  Htg.  Co. 
^aeppard  Co.,  Isaac  A- 
Spencer  Heater  Co. 
Union  Radiator  Co. 
United  States   Radiator  Co. 
Vapor  V'acntun  Co. 
Warren  Webster  Co. 
Warm  Air  Heating  Asso. 
WiUiamsport  .Radiator  Co. 


and  to  the  liability  of  requisition  by  the 
fuel  administrator  (Sections  4  and  5)  make 
a  contract  very  indefinite  and  that  a  pro- 
ducer can  give  no  assurance  to  the 
consumer  of  the  quantity  of  coal  that 
he  will  receive  under  such  a  contract 
A  request  is  made  that  the  fuel  ad- 
ministration modify  the  above-mentioned 
clauses  so  as  to  make  it  possible  for  the 
producer  and  owner  of  coal  to  make  bind- 
ing contracts  with  consumers  and  manu- 
facturers, if  necessary,  naming  the  essen- 
tial consumers  and  limiting  the  quantity 
of  coal  to  be  sold  to  non-essential  con- 
sumers in  such  manner  as  may  be  found 
needful  and  proper  after  investigation  by 
the    fuel    administration. 


The  Uses  of  Coal  in  the  United  States. 

In  his  address  at  the  recent  annual 
meeting  of  the  heating  engineers'  society 
on  coal  conservation.  Professor  L.  P. 
Brec  ken  ridge  showed  a  number  of  lantern 
slides  giving  statistics  of  the  coal  industry 
in  the  United  States.  One  of  the  most 
interesting  was  one  on  the  uses  of  coal  in 
the  United  States  for  1910.  For  bitimii- 
nous    coal    these    figures   are: 

TONS 

Industrial    steam    trade  ....  143,765,500 

Railroads 122,000,000 

Domestic  and  small  steam  trade  71,338,489 

Beehive    coal 42,278,516 

By-product     coke 19,554,382 

Exported 18,773.782 

Steamship  bunker  fuel     ....  10,707,507 
Steam  and  heat  at  mines    .   .   .     9,798,681 

Coal    gas 4,563.579 

For  anthracite,  the  figures  are: 

Domestic 47,338,100 

Steam      31,560,400 

Railroads 6.200.000 

Exported       3.965.255 


The  New  Rules  for  the  Sale  of  Coal  and 
Coke. 

In  connection  with  the  recent  order  of 
the  United  States  Fuel  Administration 
regulating  the  making  of  contracts  by 
operators,  producers  and  jobbers  of  coal 
and  coke,  the  Wholesale  Coal  Trade  Asso- 
ciation of  New  York  has  passed  resolu- 
tions seeking  to  obtain  a  modification  of 
the  order  which  is  characterized  as  leading 
to  confusion  and  distress. 

The  resolution  states  that  the  sections 
of  the  order  relating  to  the  power  of  the 
fuel     administration     to     cancel     contracts 


(HKPoniiEiia 


Novel  Scheme  for  Heating  Garage. 

Editor  Heating  axd  Ventii.ating  Magazine: 
I  would  like  to  make  a  suggestion  in 
reply  to  your  correspondent's  request  for 
information  on  heating  a  detached  garage 
with  hot  water.  About  seven  years  ago 
I  had  the  same  problem  and  solved  it  as 
per  diagram.  The  house  was  warmed  by 
an  overhead  system  with  balanced  returns. 
For  the  garage  an  independent  main  was 
taken  from  the  boiler  and  carried  to  and 
across  the  basement  ceiling,  then  down 
and  across  to  the  garage  through  a  crock 
conduit,  then  in  the  garage  up  to  the  ceil- 
ing, forming  a  coil  at  the  ceiling,  then 
down  to  the  radiator  and  back  to  the 
boiler.  The  idea  was  that  the  coil  near 
the  ceiling  being  placed  near  the  doors, 
where  the  heat  losses  were  the  greatest, 
would  act  as  a  cooling  coil,  causing  a 
great  difference  in  temperature  in  the 
main.  This  would  cause  a  rapid  circula- 
tion and  force  this  warm  water  througii 
the  feed  main   to   the  garage. 

In  operation  it  was  a  perfect  success 
and  in  all  these  years  it  has  never  failed 
to  heat  the  garage  perfectly.  The  scheme 
has  been  since  used  by  others  in  Saginaw* 
By  placing  valves  where  shown  the  garaglj 
circuit  may  be  shut  of?  at  any  time  and 
all  the  water  drained  off,  as  the  garage 
on  an  independent  circuit.  I  suggest  thisal 
a  simpler  method  than  piping  to  the  attif 
and  back  again  in  the  house  in  order  tfl 
get  to  the  garage. 
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The  articles  in  your  magazine  have  been 
of  great  assistance  to  me  in  my  heating 
problems  and  I  oflFer  my  little  "bit"  in  the 
hope  that  you  may  find  them  of  some  use 
to  your   readers. 

Saginaw,  Mich.  J.  F.  B. 


Our  correspondent's  sketch  is  shown  in 
Fig.  1  and  illustrates  another  method  of 
heating  a  detached  garage  with  hot 
water.  There  is  no  doubt  that  this 
scheme  possesses  certain  advantages  as 
follows : 


''>iot/er'^ 


nc.  1.— CORRESPONDENT'S     SOLUTION     FOR 

HEATING  DETACHED  GARAGE  WITH  HOT 

WATER  FROM  HOUSE  SYSTEM. 

No  line  is  necessary  up  to  the  attic  and 
back  again  in  the  house,  as  our  corre- 
spondent has  pointed  out. 

There  is,  therefore,  saving  of  pipe  and 
cutting. 

There  is  less  heat  loss  on  the  line — 
due  to  its  shortening — and  the  radiation 
from  the  pipe  (necessary  to  produce  the 
circulation)  takes  place  in  the  garage 
where  the  heat  is  needed,  instead  of  in 
the  house   where  it  is   not  wanted. 

The  disadvantages  we  see  consist  of  the 
Following: 

No  automatic  air  vent  is  provided  for 
the  high  part  of  the  circulation  loop  on 
the  basement  ceiling. 

If  an  air  relief  pipe  is  provided  here  to 
free  this  pipe  from  air  it  must  be  run  up 
the    expansion   tank,   involving   at   least 

If  the  cutting  and  piping  shown  in  the 
niginal  scheme. 

^  There  must  be.  two  heating  surfaces 
bed  in  the  garage  (the  coil  and  the  radia- 
br)  and  the  coil — ^according  to  our  corre- 
ipondent's  sketch — is  in  series  with  the 
^rculation  so  that  it  cannot  be  shut  off 
irithout  stopping  the  circulation. 


An  air  valve  must  be  placed  on  the 
coil   to   relieve   it  from  air. 

The  major  portion  of  the  heat  from  the 
hottest  water  is  developed  on  the  ceiling 
where  it  is  not  as  desirable  as  when  all 
the  heat  is  developed  at  the  radiator  on 
the  floor.  Ceiling  coils,  where  excessive 
leakage  of  cold  air — as  from  the  opening 
of  doors,  etc. — is  encountered  are  never 
as  satisfactory  as  surface  placed  near  the 
floor. 

From  the  foregoing  we  are  inclined  to 
the  opinion  that  the  scheme  previously 
illustrated  in  these  columns  would  give 
better  results  but  that  our  correspondent's 
idea  is  a  good  substitute  if  for  any  struc- 
tural or  other  reason  the  first  arrange- 
ment  cannot  be   used. 


An  Army  Hospital  Heating  Problem. 

Editor  Heating  and  Ventilating  Magazine: 

The  writer  is  preparing  plans  and  specifi- 
cations for  heating  a  group  of  hospital 
buildings  for  the  army.  Am  planning  to 
use  a  direct  radiation  system  of  steam  heat- 
ing, distributing  the  steam  at  about  80  lbs. 
pressure  from  the  boilers  and  reducing  at 
each  building  to  about  20  lbs.  In  order  to 
avoid  underground  work  as  much  as  possible 
I  am  planning  to  carry  the  main  returns 
overhead. 

A  New  York  engineer  had  done  some 
work  on  this  layout  previous  to  my  being 
placed  in  charge  of  the  work  and  his  plans 
call  for  connecting  groups  of  radiators  into 
a  return  below  the  floor,  connecting  this 
return  into  a  bucket  trap,  and  thence  elevat- 
ing the  returns  overhead,  as  shown  on  the 
enclosed  sketch. 

I  am  of  the  opinion  that  the  steam  will 
tend  to  short-circut  through  the  radiators 
nearest  the  source  of  supply  and  prevent  the 
proper  return  of  condensation  from  the  radi- 
ators near  the  end  of  the  line.  It  has  seemed 
to  me  preferable  to  place  a  thermostatic  trap, 
and  possibly  a  check  valve  on  each  individual 
radiator  and  elevate  the  condensation  to  the 
overhead  return  main  at  once. 

I  would  like  very  much  to  have  your  opin- 
ion of  the  relative  merits  of  the  two  schemes. 

War  Dept.,  Washington,  D.C.       B.  O.  P. 

The  system  in  question  is  illustrated  in 
Fig.  1,  but  our  correspondent  does  not  fur- 
nish information  on  two  important  items, 
viz.,  whether  the  trap,  discharge  goes  back 
against  any  pressure  and  whether  the  radi- 
ators have  automatic  air  valves  or  pet  cocks. 
As  it  is  stated  that  the  steam  is  generated 
at  80  lbs.,  we  do  not  assume  that  the  bucket 
trap  at  20  lbs.  will  be  expected  to  discharge 
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directly  back  to  the  boilers,  but  it  might  go 
to  a  receiver  in  which  pressure  is  carried  or 
it  might  go  to  an  open  feed-water  heater  in 
which  some  pressure  would  have  to  be  main- 
tained. On  the  other  hand,  the  return  might 
be  graded  and  vented  so  as  to  have  no  pres- 
sure on  it  except  atmosphere. 

If  the  trap  discharge  has  no,  back  pressure 
to  operate  against  the  bucket  trap  will  lift 
the  return  approximately  2  ft.  for  every 
pound  pressure  in  the  return  line.  If  the 
discharge  goes  back  agaiast  a  lower  pressure, 
say  5  lbs.  or  so,  such  as  would  be  the  case 
if  discharged  into  a  feed- water  heater,  the 
bucket  trap  will  lift  the  return  approximately 
2  ft.  for  every  pound  excess  of  return  pres- 
sure over  the  discharge  back-pressure  against 
which   the  trap   operates. 

If  the  discharge  goes  back  against  the  same 
pressure  as  in  the  steam  main  the  trap 
will  not  lift  and,  in  fact,  will  not  operate  at 
all,  due  to  some  drop  in  pressure  occurring 
in  the  steam  passing  through  the  radiator. 

To  get  rid  of  the  air  when  the  system  is 
started  up  automatic  air  valves,  pet  cocks, 
or  other  devices  must  be  used,  as  a  bucket 
trap  will  not  handle  air ;  in  fact,  an  •  air- 
bound  trap  will  not  handle  even  water  as 
long  ais  the  bucket  remains  full  of  air.  *It  is 
a  question  if  automatic  air  valves  will  give 
good  service  when  operating  on  20  lbs.  of 
steam  pressure.  Our  experience  is  that 
above  7  or  8  lbs.  leakage  is  liable  to  occur. 
Under  the  conditions  given  we  recommend 
that  every  radiator  and  the  trap  should  have 
a  pet  cock  which  can  be  shut  off  when  the 
air  is  blown  out. 

Our  correspondent  raises  the  question  of 
short-circuiting,  but  we  believe  that  there  is 


little  danger  of  this  if  the  steam  supply 
branches  and  radiator  connections  are  sized 
properly  so  as  to  prevent  excessive  drop  in 
pressure  in  passing  through  the  radiators, 
thus  maintaining  on  the  return  main  to  the 
trap  approximately  the  same  pressure  as 
on  the  supply  main.  If  such  conditions  are 
maintained  then  the  condensation  from  each 
radiator  will  naturally  find  its  way  down 
into  the  return  line  by  gravity. 

On  the  other  hand,  if  the  supply  branches 
are  not  large  enough  to  furnish  the  radiators 
with  steam  as  fast  as  they  condense  it  and 
with  but  little  loss  of  pressure  in  the  radi- 
ator, then  the  pressure  in  some  of  the  radi- 
ators might  drop  to  a  lower  point  than  the 
pressure  in  the  return  line,  resulting  in  hold- 
ing back  the  return  from  such  radiators  and 
even  drawing  up  steam  and  water  into  the 
radiator  through  the  return  connection.  The 
angle  check  called  for  would  prevent  this 
reverse  flow,  of  course,  but  it  would  hinder 
rather  than  help  the  return  leaving  the  radi- 
ator since  a  slight  addition  head  of  waterj 
would  be  required  to.  open  the  flap  of  thcj 
check.  I 

Therefore,  we  recommend  that  each  radi-j 
ator  should  have  a  common  supply  and  re^ 
turn  valve  for  shutting  off  and  no  shorl 
circuiting  will  occur  with  proper  sizing 
pipes  as  long  as  20  lbs.  of  steam  is 
on  the  radiators  and  the  system  is  free  o^ 
air. 

If  the  supply  pipes  are  too  small  the  on 
remedy   would   be   to   connect   each   radiat< 
return  to   the  return  main  through  a  wat< 
seal  deep  enough  to  counterbalance  any  dif^j 
ference    in    pressure    existing    between 
radiator  and  the  main. 
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Reducing  Velocity  to  Pressure. 

Editor  Heating  and  Ventilating  Magazine: 
Please  tell  me  how  to  reduce  velocity  to 
pressure  and  vice  versa.  I  have  a  "Kent's" 
handbook  but  due  to  the  fact  that  I  cannot 
change  velocity  to  pressure,  I  cannot  use 
die  formulas.  I  also  wish  you  would  answer 
this  question :  in  a  certain  power  plant,  the 
steam  is  used  only  for  heating  purposes. 
High-pressure  steam  is  produced  at  80  to  90 
lbs.  gage  pressure,  what  is  the  loss  when 
this  steam  is  reduced  to  5  to  6  lbs.  gage 
for  the  low-pressure  heating  system?  The 
heating  system  is  a  vacuum  return  system 
and,  from  a  test  run  the  other  day,  I  dis- 
covered the  following  fact,  at  10  lbs.  on  the 
heating  system  the  feed-water  came  back 
colder  than  at  4  lbs.  Why? 
Utica,  N.  Y.  C.  A.  C,  Jr. 

The  velocity  pressure  of  air  flowing  in  a 
duct  or  flue  under  a  barometric  pressure  of 
29.92  in.  of  mercury  is  given  by  the  formula: 

V 

VP  = 

W2  (460  +  t) 

when  VP  =  velocity  pressure  in  inches  of 
water. 
V  =  velocity  in  feet  per  second, 
t  =  temperature  of  air  in  degrees 
F. 

For  example,  air  flowing  through  a  duct 
at  1200  f.p.m.  and  at  100**  F.  temperature  will 
have  a  VP  of 

1200/60  X  1200/60  400 

%y2  X  560  4760 

water. 

The  velocity  pressure  is  useful  in  measur- 
ing the  flow  of  air  in  ducts  by  means  of  the 
Pitot  tube  in  which  the  static  and  total  pres- 
sures are  obtained  and  the  velocity  pressure 
found  by  subtracting  the  static  pressure  from 
the  total  pressure. 

A  relation  can  also  be  established  in  steam 
and  compressed  air  lines  where  the  velocity 
increases  due  to  the  reduction  in  pressure 
on  the  gas  and  the  consequent  expansion  of 
same.  If  a  case  is  assumed  where  the  drop 
in  pressure  is  such  that  the  volume  of  1  lb. 
of  gas  at  the  outlet  end  of  the  pipe  were 
tiftice  the  volume  at  the  inlet  it  follows,  of 
course,  that  the  velocity  at  the  outlet  end  of 
the  pipe  must  be  double  that  of  the  inlet 
in  order  to  handle  the  larger  volume.  There- 
fore this  increase  in  velocity  may  be  at- 
tributed directly  to  the  drop  in  pressure  and 
divided  by  the  number  of  pounds  drop  the 
quotient  would  represent  number  of  feet  in- 
crease in  velocity  to  every  pound  of  drop. 

In  regard  to  the  loss  of  heat  when  high- 


=  0.084   in,   of 


pressure  steam  is  passed  through  a  reducing 
valve  and  is  reduced  to  a  lower  pressure,  it 
may  be  said  that  if  the  steam  pressure  is 
reduced  through  a  reducing  valve  there  is 
little  if  any  heat  lost;  if  the  steam  pressure 
is  reduced  by  being  passed  through  an  engine 
the  heat  loss  will  approximate  10%  due  to  a 
portion  of  the  heat  being  transformed  into 
work  and  another  portion  lost  by  condensa- 
tion within  the  engine.  In  a  reducing  valve 
the  additional  heat  contained  in  the  high- 
pressure  steam  goes  to  superheat  the  low- 
pressure  steam  after  passing  the  reducing 
valve. 

As  to  the  returns  coming  back  at  different 
temperatures  there  is  no  reason  why  the 
returns  on  a  vacuum  system  should  come 
back  warmer  with  low-pressure  steam  and 
colder  with  higher-pressure  unless  the  traps 
on  the  radiators  do  not  hold  and  are  leak- 
ing' more  at  the  lower  pressure  -and  tempera- 
ture on  the  inlet  side.  This  action  is  often 
observable  on  the  common  automatic  air 
valve  used  on  radiators  where  they  will  leak 
both  air  and  water  under  vapor  or  low- 
pressure  conditions  but  will  shut  off  per- 
fectly tight  at  5  lbs.  of  steam  pressure  or 
over. 


Back  Draft  in  Chimney. 

Editor  Heating  and  Ventilating  Magazine: 
The  points  made  by  T.  W.  R.  in  your 
February  issue,  regarding  a  back-draft  in  a 
chimney  where  three  flues  are  connected  to 
flreplaces,  are  not  quite  clear  to  me  on  some 
points.  I  do  not  see  why  the  leaving  of  the 
door  "D"  open  for  an  experiment  without 
stopping  the  back-draft  action,  proves  that 
the  wind  "does  not  blow  on  that  side  of 
the  dwelling."  The  wind  might  not  have 
been  blowing  on  that  side  of  the  building 
at  that  particular  time.  Also,  it  must  be 
remembered  that  the  draft  in  a  high  flue  is 
stronger  than  in  a  short  flue  for  the  same 
temperature  difference  between  the  gases 
and   the  outside  air. 

Although  your  correspondent  states  that 
a  ventilator  top  "might  effect  the  same  re- 
sults as  a  closed  damper,"  I  know  of  several 
cases  where  ventilator  tops  do  help  the 
draft  considerably. 

Neither  can  I  see  why  the  radiators  on  the 
basement  ceiling  should  cause  a  reversal  of 
the  flue,  either  directly  or  indirectly.  It 
is  true  they  will  make  the  air  temperature 
at  and  near  the  ceiling  somewhat  higher  and 
that  at  the  floor  somewhat  lower  than  if 
floor  radiation  were  lised,  but  the  increased 
variation  of  10**  between  the  floor  and  ceil- 
ing  will    not    affect    the    flue    action,    as    the 
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radiators  do  not  create  any  additional  air 
nor  do  they  consume  any. 

The  suggestion  to  cut  a  register  or  grille 
into  the  flue  at  the  ceiling  line  does  not 
help  matters  for  even  if  this  established  a 
flow  in  the  flue  in  an  upward  direction,  it 
would  at  the  same  time  kill  the  draft  from 
the  fireplace  just  as  effectuaMy  as  is  now 
the  case. 

New  York-  Reader. 


Arrangements  for  Summer  Meetmg. 

Announcement  is  made  that  BuflFalo, 
N.  Y.,  has  been  selected  as  the  place  for 
holding  the  summer  meeting  of  the  so- 
ciety. The  dates  are  June  26,  27  and  28. 
This  will  bring  the  meeting  earlier  in  the 
summer  than  usual,  this  being  done  partly 
to  accommodate  the  members  of  the  Na- 
tional District  Heating  Association,  as  that 
organization  will  hold  no  meeting  this 
year.  A  special  session  for  the  benefit 
of  the  central  station  heating  industry  is 
being  planned  so  that  members  of  the 
National  District  Heating  Association  who 
are  invited  to  be  present,  as  well  as  others 
interested,  may  have  an  opportunity  to 
discuss  matters   aftecting  their   industry. 


Committees  for  1918. 

At  a  meeting  of  the  council  held  March 
6  the  following  committees  were  named 
for   1918: 

Committee  on  Code  for  Testing  Low 
Pressure  Heating  Boilers:  Homer  Addams, 
chairman;  John  R.  Allen,  L.  P.  Breckenridge, 
Ralph  Collamore,  W.  L.  Fleisher,  James  F. 
Mclntire,  J.  J.  Blackmore.  William  H.  Dris- 
coll,  L.  A.  Harding,  Edwin  A.  May,  Walter 
6.  Timmis  and  Percy  H.  Seward. 

Committee  on  Engineering  Co-operation: 
John  F.  Hale,  chairman;  E.  Vernon  Hill  and 
S.  R.  Lewis. 

Committee  on  Research  Bureau:  J.  I.  Lyle, 
chairman;  Harry  M.  Hart,  J.  D.  Hoffman, 
William   F.   McDonald  and  Perry  West. 

Committee  on  Schoolhouse  Standards: 
Frank  I.  Cooper,  chairman;  John  D.  Cassell, 
Frank  G.  McCann,  Robert  J.  Mayer  and  John 
Howatt. 

Committee  on  Standard  Method  for  Test- 
ing Air  Washers:  A.  E.  Stacey,  chairman; 
Harry  M.  Hart  and  E.  Vernon  Hill. 

Committee  on  Standard  Method  for  Test- 


ing Radiators:  John  R.  Allen,  chairman;  C 
W.  Johnson  and  L.  C.  Soule. 

Committee  to  Confer  with  Bureaus  of 
Mines:  J.  Irvine  Lyle,  chairman;  G.  W.  Mar- 
tin and  Perry  West. 

Committee  to  Confer  with  National  Dis- 
trict Heating  Association:  J.  Irvine  Lyle, 
chairman ;  A.  S.  Armagnac,  William  H.  Dris- 
coll  and  C.  W.  Obert 

Committee  to  ^o-operate  with  the  United 
States  Navy  Department:  Walter  S.  Timmis, 
chairman;  Willis  H.  Carrier,  E.  Vernon  Hill, 
William  H.  Driscoll  and  Fred  R.  Still. 

Committee  to  Determine  the  Most  Bffectvi^e 
Place  for  a  Radiator  in  a  Room:  William  F. 
Vemer,  chairman;  John  R.  Allen  and  Ralph 
Collamore. 

Representative  on  Census  Committee  of 
Engineering  Council:   Champlain  L.  Riley. 

Nominating  Committee:  Percy  H.  Seward, 
chairman;  J.  D.  Cassell,  H.  M.  Hart,  Frank 
1^.  Chew  and  E.  E.  McNair. 


Recent  Developments  in  Coal  Mine  Venti- 
lation Described  Before  New  York 
Chapter. 

A  subject  that  proved  to  be  of  unusual 
interest  and  timeliness  engaged  the  atten- 
tion of  the  New  York  Chapter  at  its 
meeting  on  March  21,  when  Thomas 
Chester  of  the  American  Blower  Com- 
pany, gave  a  talk  on  "Coal  Mine  Ventila- 
tion and  Its  Effect  on  Production."  After 
presenting  a  carefully-prepared  paper  on 
the  subject,  Mr.  Chester  held  the  close 
interest  of  the  members  by  presenting  a 
series  of  stereopticon  slides  showing  in  de- 
tail the  methods  followed  in  mining  the 
coal,  the  ventilation  requirements  and 
numerous  views  of  important  blower  in- 
stallations  for   this   class   of   work. 

Mr.    Chester    said    that    multiblade    fans 
are  now  used  almost  exclusively  for  mine 
ventilation.    A       properly-ventilated       coal 
mine  will  result  in  a  10%  increase  in  coal  j 
production.    It    is    the    usual    practice    to  j 
arrange   the   fans  for  supply  and   exhaust,  ! 
suitable'  damper   doors   being   provided    to  I 
effect  the  change  in  the  direction  of  air  flow. 
In  exhausting  general   use  is  made  of   the 
evase     outlet     with     its     restricted     opening.   | 
giving    a    venturi-tube    effect    and    greatly 
adding  to  the  efficiency  of  the  fan.     These 
outlets  give  a  characteristic  appearance   to 
the     mine     ventilating     apparatus     located 
near  the  opening  of  the  shaft,  resembling 
to    some    extent    the    old-style    locomotive 
smoke-stack. 

The  views  shown  by  Mr.  Chester  in- 
cluded views,  of  metal  mines  in  which  he 
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said,  the  need  of  ventilation  is  almost  as 
great  as  in  coal  mines. 

Previous  to  Mr.  Chester's  address,  the 
members  had  the  pleasure  of  listening  to 
Sergeant  Alexander  Mason  of  the  "Prin- 
cess Pat"  regiment  of  Light  Infantry,  who 
is  one  of  the  few  survivors  of  the  famous 
Canadian  regiment  that  held  the  line  at 
Ypres  in  1915.  Sergeant  Mason  gave  a 
vivid  account  of  his  experiences  in  the 
trenches  and  how  he  received  the  wound 
that  iinally  incapacitated   him. 

C.  E.  Scott  was  the  chairman  of  the 
committee  in  charge  of  the  meeting  and 
among  the  guests  was  A.  E.  Stacey,  Jr., 
secretary  of  the  Illinois  Chapter  who  pre- 
sented the  greetings  of  that  organization. 

President  Frank  K.  Chew  announced  the 
death  of  Mrs.  William  J.  Olvany,  wife  of 
the  chapter's  treasurer,  and  the  chapter's 
sympathies  were  expressed  by  the  mem- 
bers rising. 


Previous  to  Dr.  Hill's  address  a  report 
was  presented  of  the  recently-appointed 
standardization  committee,  consisting  of 
E.  F.  Capron,  chairman;  H.  M.  Hart  and 
August  Kehm.  The  report  aroused  a  live- 
ly discussion  and  the.  committee  was  tend- 
ered a  vote  of  thanks  for  its  efforts. 

August  Kehm  was  called  on  to  describe 
the  steam  heating  system  at  Camp  Grant, 
Rockford,  111.,  which  was  installed  under 
his  supervision.  A  total  of  672  separate 
buildings  are  supplied  with  steam  on  a 
tract  of  land  '2  by  4  miles.  The  experi- 
ment of  carrying  the  steam  mains  over- 
head on  poles  had  worked  out  satisfac- 
torily at  Camp  Grant.  Icicles  frequently 
formed,  he  said,  in  sunny  weather  when 
the  mains  were  covered  with  ice  and  snow, 
while  the  steam  pressures  in  the  mains  ran 
from  40  to  70  lbs. 


At  the  February  meeting  of  the  chapter 
a  paper  was  presented  by  W.  L.  Fleisher, 
•  who    was    chairman    of    the    committee    in 
charge,  on  the  use  of  school-house  heating 
and  ventilating  systems  for  drying  and  pre- 
ser^'ing  fruits  and  vegetables,  as  described 
in  The  Heating  and  Ventilating  Magazine 
for    September,     1917.     Mr.     Fleisher    dis- 
cussed   the  subject  from  a  practical  stand- 
point,   making   the  point  that   school   chil- 
<fren     could    be    employed    in    connection 
with    the    work.     The   process  itself  would 
be     conducted     largely     in     the     summer 
months    -when   the   school   plants  are   ordi- 
narily    idle.     He     illustrated     his     address 
with    lantern    slides   furnished   by   the   De- 
partment   of  Agriculture. 

On  motion  Mr.  Fleisher  was  invited  to 
present  his  paper  to  the  society  and  it  was 
further  voted  to  recommend  that  the  coun- 
cil release  the  paper  immediately  for  gen- 
eral  distribution. 


Illinois    Chapter  Discusses  "The  Kingdom 
of   Dust" 

Dust  determination  and  its  effect  on  the 
human  body,  based  on  extensive  experi- 
ments conducted  by  the  ventilation  divi- 
sion of  the  Chicago  Department  of  Health, 
were  presented  at  the  March  meeting  of 
the  Illinois  Chapter  by  Dr.  E.  Vernon 
Hill,  president  of  the  chapter  and  head  of 
the  Ventilation  Division.  An  interesting 
feature  of  Dr.  Hill's  address  was  a  series 
of  stereopticon  slides  in  colors. 


A  Research  Bureau  on  Household  Engin- 
eering. 

For  some  time  Go&d  Housekeeping  Maga- 
zine, of  New  York,  has  maintained  what  it 
has  termed  "Good  Housekeeping  Institute," 
where  apparatus  and  devices  advertised  in 
its  columns  have  been  tested,  both  as  to 
their  construction  and  capabilities.  Those 
successfully  passing  the  institute's  investi- 
gation have  been  designated  in  the  adver- 
tisements with  a  star.         • 

The  institute  has  now  issued  a  booklet 
describing  in  detail  its  equipment  and 
operation,  the  text  being  accompanied  by 
numerous  illustrations  of  the  testing 
laboratory,  in  some  cases  with  tests  under 
way. 

Among  the  detailed  results  given  are 
those  on  vacuum  cleaners  and  water-heat- 
ers. It  is  stated  very  frankly  that  at 
present  the  dust-bag  of  vacuum  cleaners 
seems  to  be  the  weakest  point  in  vacuum 
cleaner  construction  (portable  type).  The 
first  service  test  given  every  machine  is 
one  that  records  the  amount  of  suction 
the  machine  is  capable  of  developing.  This 
is  done  according  to  approved  engineering 
practice.  In  the  next  test  the  amount  of 
current  required  to  operate  the  machine  is 
carefully  recorded.  As  a  further  guide  to 
the  efficiency  of  the  machine  under  test, 
current  readings  are  taken  both  while  the 
machine  is  in  actual  service  and  while  it  is 
at  rest.  In  addition,  the  number  of  revo- 
lutions per  minute  of  the  fan  blades  are 
counted,  again  under  testing  and  working 
conditions. 

As  a  result  of  the  institute's  tests  it  is 
stated  that  approved  vacuum  cleaning  ma- 


Digitized  by 


Google 


64 


THE  HEATING  AND  VENTILATING  MAGAZINE 


April 
1918 


chines  will  maintain  from  10  to  12  in.  of 
suction,  and  that  the  amount  of  current 
required  for  operation  comes  to  about  150 
watts,  which  at  10  c.  per  kw.  hr.,  amounts 
to   IVsc.  per  hour. 

Finally  that  a  vacuum  cleaner  showing 
12  in.  on  the  water  tube  and  of  satisfactory 
construction  in  other  respects,  will  pull  44 
grams  of  flour  mixture  out  of  50  grams 
through  a  matting  rug,  the  mixture  being 
first  placed  underneath  the  rug.  As  a 
final  test  50  grams  of  the  mixture  are 
placed  on  the  surface  of  a  thoroughly- 
cleaned  velvet  rug  of  heavy  pile.  In  a 
recorded  number  of  seconds  the  cleaner 
is  passed  back  and  forth  once  only  over 
the  rug  and  then  the  weight  of  the  flour 
removed  is  accurately  determined.  As  a 
result  of  its  experiments  the  institute  en- 
dorses 16  out  of  the  25  vacuum  cleaners 
it    has   tested. 

In  the  matter  of  water  heaters  the  tests 
are  conducted  with  equal  thoroughness 
and  it  is  stated  that  all  the  heaters 
tested  have  proved  themselves  not  only 
efficient,  but  well  made  and  durable.. 

No  less  than  43  pages  of  the  boklet  are 
given  over  to  a  list  of  devices  which  have 
been  approved  by  the  institute.  These  in- 
clude portable  vacuum  cleaners;  dampers, 
regulators,  etc.;  household  electric  fans; 
electric  heaters;  gas  heaters;  coal  and  gas 
ranges;  refrigerators;  water  heaters;  one 
humidifier  (Buddington);  and  one  ozonator 
(Sprague).  Siz^  SVixWA.  Pp.  64,  with 
indexes. 


Structural     Service     Department     of     the 
American  Institute  of  Architects. 

A  notable  work  is  being  done  by  The 
American  Institute  of  Architects  in  con- 
ducting in  its  Journal  what  is  known  as  a 
"Structural  Service  Department."  This  de- 
partment is  conducted  under  the  editor- 
ship  of   D.    Knickerbacker    Boyd. 

The  department  was  inaugurated  in  Jan- 
uary,   1917,   and   during   the    first   year   the 
following   subjects   were    treated: 
January:  Foundational  Requirements,  Steel 

and  Iron,  Cement  and  Concrete. 
February:  Stone  Masonry,  Stone  and  Lime. 
March:  Clay   Products   and    Fire    Resistive 

Construction. 
April:  Fire    Prevention   and   Protection. 
May:  Timber,    Lumber   and   Wood. 
June:  Electricity. 
July:  Gas. 

August:  Construction   by  the   Government. 
September:  Plumbing. 
October:  Heating    and    Ventilating. 


November:  Metal,  Plastic  and  Other  Prod- 
ucts. 
December:  Painting,    Glazing   and    Miscel- 
laneous. 

The  monthly  installments  were  num- 
bered serially  to  correspond  with  the  num- 
ber of  the  month  in  the  year.  For  in- 
stance, the  section  on  heating  and  venti- 
lating, appearing  in  the  October  i>nmbcr  of 
the  Journal,  is  No.  10.  This  order  will  be 
continued  so  that  the  next  installment  of 
this  subject  will  appear  in  October,  1918. 
In  addition  to  this  work  and  supplement- 
ing it,  the  institute  publishes  annually  "The 
Structural  Service  Book,"  containing,  un- 
der one  cover,  the  previous  year's  series  of 
Structural  Service   Department  articles. 

Volume  No.  1,  of  the  "Structural  Service 
Book,"  is  now  issued  and  sells  for  $3.50, 
while  the  Journal  of  the  institute  may  be 
had  for  $5.00  annually,  or  $3.50  to  menir 
bers  of  the  institute.  The  Journal  is  pub- 
lished at  The  Octagon,  Washington,  D.  C, 
and  either  the  Journal  or  the  "Structural 
Service  Book"  may  be  obtained  through 
the  book  department  of  The  Heating  ant> 
Ventilating  Magazine. 


fICW  DtVICES 


New  Type  of  Smokeless  Boiler. 

A  new  type  of  smokeless  boiler  for  burn- 
ing bituminous  coal  is  being  placed  on 
the  market  by  the  Universal  Smokeless 
Boiler  Co.,  411  Equitable  Building,  St. 
Louis,  Mo.  This  heater  is  the  invention 
of  Edward  H.  Chenot,  who  is  the  secre- 
tary of  the  company.  The  boiler  itself  is 
of  the  upright,  round  type,  of  cast-iron, 
and  contains  a  water-grate  whereby  a 
maximum  amount  of  heat  can  be  ab- 
sorbed. It  also  contains  a  regulating^ 
shaker  positioned  on  the  water  grate  for 
obtaining  a  free  flow  of  the  products  of 
combustion.  .It  has  three  passageways  for 
the  circulation  of  the  water.  The  boiler 
is  made  in  three  sizes  for  hot  water,  or 
steam. 

In  describing  the  principles  involved  in 
the  design  of  his  boiler  Mr.  Chenot  states: 

"The  most  important  condition  that 
make  mechanical  stokers  successful  in 
burning  smoky  coal  without  smoke  is 
slow  and  uniform  heating  of  the  coal, 
with  the  result  that  a  large  part  of  the 
volatile  matter  is  distilled  at  low  tempera- 
ture,   and    the    distillation    of    the    volatile 
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VERTICAL  SECTIONAL  VIEW  OF  UNIVERSAL 

DOWN-DRAFT    BOILER,    LEFT   TO    RIGHT, 

ILLUSTRATING    REGULATING    SHAKER 

POSITIONED   ON    WATER   GATE. 


VERTICAL     SECTIONAL     VIEW.     FRONT     TO 

BACK.    ILLUSTRATING    A    SECTION    OF 

THE  WATER  GRATE. 


matter  occurs  in  the  presence  of  oxygen." 
This  principle  is  applied  in  the  arrange- 
ment of  the  Universal  smokeless  boiler, 
together  with  principle  that  a  long,  narrow 
combustion  space  is  more  efficient  in  burn- 
ing the  gases  than  a  short,  wide  one  hav- 
ing the  same  cubical  space.  In  the  long, 
narrow  space,  the  gases  travel  with  a 
higher  velocity  which  promotes  mixing 
and   therefore  quickens  combustion. 


New  Tjrpes  of   Steam   Pipe   Conduits. 

A  steam  pipe  conduit  which,  it  is  stated, 
combines  the  features  of  water-tightness, 
efficiency  and  durability,  has  been  brought 


out  by  P.  N.  Kenway,  248  Boylston  street, 
Boston,  under  the  name  of  the  W.  E.  D. 
steam  pipe  conduits.  Among  the  advan- 
tages claimed  for  this  conduit  are  that  the 
pipe  supports  rest  on  a  flat  surface  while 
the  concrete  lower  portion  forms  a  solid 
base  on  which  to  install  the  pipes;  the 
longitudinal  joint  does  not  depend  for 
tightness  on  the  matching  of  the  upper 
and  lower  sections  of  a  split-tile  pipe;  all 
joints  below  the  center  are  eliminated;  the 
conduit  can  be  broken  into  and  repaired  at 
a  minimum  of  expense;  any  one  of  the 
pipes  can  be  removed  and  replaced  with- 
out disturbing  the  others;  and  the  cost  is 
reasonable. 

As  will  be  noted  from  the  illustrations, 
the  lower  portion  of  the  No.   1  conduit  is 


/Vo./ 


/Va2. 


THE  W.  E.  D.  STEAM  PIPE  CONDUIT. 
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composed  of  an  outer  trough-shaped  moji- 
olithic  shell  of  concrete,  a  water-proof- 
ing course  of  Tocoseal  and  an  inner  mon- 
olithic shell  of  concrete.  The  upper  por- 
tion consists  of  vitrified  channel  pipe  with 
cemented  bell-and-spigot  joints.  Tocoseal 
and  cement  are  used  for  sealing  the  longi- 
tudinal joints. 

No.  2  conduit  is  for  use  only  in  gravelly 
soil  where  drainage  conditions  are  excep- 
tionally good. 


New  Publications. 


Percentage  of  Extraction  of  Bituminous 
Coal,  with  Special  Reference  to  Illinois  Con- 
ditions, is  the  title  of  a  recent  bulletin 
(No.  100)  issued  by  the  Engineering  Ex- 
periment Station  of  the  University  of  Ill- 
inois. The  percentage  of  total  available 
coal  recovered  in  the  process  of  mining 
is  a  factor  of  increasing  importance  under 
the  present  conditions  when  the  demand 
for  fuel  is  so  abnormally  high.  Under  the 
belief  that  the  percentage  of  extraction  at 
present  is  too  low,  especially  in  the  min- 
ing of  bituminous  coal,  the  Engineering 
Experiment  Station  of  the  University  of 
Illinois,  in  cooperation  with  the  Illinois 
State  Geological  Survey  and  the  U.  S. 
Bureau  of  Mines,  has  undertaken  an  in- 
vestigation of  the  subject  and  has  made  a 
somewhat  elaborate  study  of  the  facts  and 
information  compiled.  The  work  has  been 
done  under  the  immediate  direction  of 
Professor  C.  M.  Young  of  the  Department 
of  Mining  Engineering  at  Urbana  and  the 
results  are  published  as  Bulletin  100  of 
the   Engineering   Experiment   Station. 

The  facts  developed  show  that  mining 
methods  in  many  districts  of  West  Vir- 
ginia and  Pennsylvania  are  yielding,  under 
comparable  conditions,  a  much  higher  per- 
centage of  extraction  than  those  employed 
in  the  Illinois,  Indiana  and  Western  Ken- 
tucky field.  It  is  shown  also  that  there 
is  an  excellent  opportunity  to  improve  con- 
ditions in  the  Middle  West  field  by  more 
systematic    methods    of    mining. 


Transactions  of  The  American  Society 
OF  Heating  and  Ventilating  Engineers  for 
1917,  covering  the  proceedings  of  the 
twenty-third  annual  meeting  in  New  York, 
in  January,  and  those  of  the  summer  meet- 
ing in  Chicago  in  July,  have  been  pub- 
lished, making  a  volume  of  692  pages.  In 
addition  to  the  numerous  papers  and  dis- 
cussions that  were  features  of   these  two 


meetings,  the  volume  contains  full  reports 
of  the  business  transacted,  with  lists  of 
those  in  attendance,  officers  and  commit- 
tees, etc.  The  number  of  papers  on  dry- 
ing and  dehydration  are  an  interesting 
commentary  on  the  growing  importance  of 
this  field   to  the  heating  engineer. 


Trade  Literature. 


Electrically-Heated  Japanning  Ovens,  j 
by  C.  F.  Hirshfield,  reprinted  from  the 
N.  E.  L.  A.  Bulletin,  and  "Heat  Calcula- 
tion for  Baking  and  Drying  Ovens,"  by 
W.  S.  Scott,  reprinted  from  the  Electric 
Journal,  are  the  titles  of  two  articles  of 
interest  to  those  engaged  in  the  heating 
of  baking,  drying  and  japanning  ovens 
which  have  been  reprinted,  under  one 
cover,  by  the  Westinghouse  Electric  & 
Mfg.  Co.,  East  Pittsburgh,  Pa.  The  first 
article  gives  general  considerations  in 
favor  of  electrical  heating  for  this  pur- 
pose, while  the  second  article  gives  a  de- 
tailed method  of  calculation  for  the  amount 
of  heat  required  to  raise  the  temperature 
of  the  work  of  the  supporting  and  carrying 
parts,  such  as  trucks,  and  of  the  venti- 
lating air.  How  to  compute  the  losses 
from  the  external  surface  of  the  oven,  and 
the  heat  required  to  raise  the  temperature 
of  the  oven  walls,  etc.,  are  also  given. 
The  publication   is  listed   as   Reprint  66. 

Ideal  Specialties,  including  the  Norwall 
siphon  air  valves,  sylphon  packless  radia- 
tor valves,  Arco  temperature  regulators 
and  Sylphon  water  regulators,  are  the  sub- 
ject of  recent  circulars  sent  out  by  the 
American  Radiator  Co.,  Chicago,  111.  The 
Norwall  siphon  valve  is  shown  in  sec- 
tional views  open  and  closed,  illustrating 
how  this  valve  relieves  the  radiator  of  air 
and  prevents  cold  loops  of  steam  radiators. 
Arco  temperature  regulators  include  three 
types  of  thermostats  and  three  types  of 
motors  for  regulating  the  draft  of  the 
heater.  With  this  arrangement  one-day  or 
eight-day  clock  regulation  may  be  se- 
cured, or  regulation  where  clock  control 
is  unnecessary.  In  addition  to  the  spring 
type  of  motor,  there  is  also  one  equipped 
with  a  small  electric  motor  and  a  third 
operated  by  a  10-lb.  weight.  The  latter 
requires  winding  up  more  often  than  the 
spring  motor.  The  Sylphon  packless  radi- 
ator valve  it  is  stated,  maintains  the  re- 
markable claims  made  for  it  that  it  is  the 
only  valve  made  which  has  no  rotating  or 
sliding  parts  exposed  to  the  steam  or 
water,   and   therefore   that   it   cannot   leak. 
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Ideal  Sylphon  water  regulators  are  adapted 
for  controlling  hot  water  temperature  in 
either  water  boilers  or  tanks.  The  circu- 
lar on  this  device  explains  how  this  regu- 
lator is  installed  and  operated  and  the 
statement  is  added  that  they  are  easily 
put  on   old  outfits. 

Bryant  Water  and  Steam  Heating  Speci- 
alties, heated  by  gas,  are  an  interesting  prod- 
uct of  the  Bryant  Heater  &  Mfg.  Co., 
Cleveland,  O.,  illustrated  and  described  in 
a  recently-issued  catalogue.  One  of  the 
most  notable  features  of  these  heaters  is 
the  arrangement  of  the  fire  travel.  The 
space  between  the  sections  is  staggered, 
forcing  the  heat  to  travel  a  distance  of  4 
ft.  from  the  burner  to  the  flue,  during  the 
whole  space  of  which  the  heat  is  playing 
against  the  water  passages.  BafHe  plates 
along  the  sides  of  the  heater  are  designed 
to  prevent  the  gases  at  these  points  from 
going  direct  to  the  flue  and  causing  them  to 
come  in  contact  with  the  heating  elements 
the  length  of  their  travel.  A  baffle  plate 
is  also  placed  in  the  top  of  the  boiler  to 
make  the  draft  uniform  and  perfectly  dis- 
tribute the  heat  over  the  whole  interior  of 
the  combustion  chamber,  regardless  of 
the  number  of  burners  in  use.  The  sec- 
tions of  the  boiler  are  of  cast-iron  as  are 
the  burners.  The  burners  which  are  cen- 
trally supplied,  have  drilled  holes  raised 
above  the  surface  of  the  burner,  with  two 


BRYANT  GAS  HEATER 

holes  drilled  in  each  to  carry  the  flame 
to  the  other  burners.  A  full  series  of 
sizes  is  furnished  for  both  steam  or  hot 
water.  The  company  also  makes  a  num- 
ber of  specialties,  such  as  steam-coil  ther- 
mostats, quick-acting  gas  cut-off  valves  and 
temperature  regulators  all  of  which  are  dis- 
cussed in  the  catalogue.  Size  AY^-xlVz  in. 
Pp.  64. 

BAYtEv    Plexiform    Fans,    pulley,    engine. 


motor  and  turbine  driven,  arc  treated  in  a 
noteworthy  catalogue,  just  issued  by  the 
Bayley  Mfg.  Co.,  Milwaukee,  Wis.  The 
Plexiform  fan,  which  is  of  original  design, 
is  constructed  especially  to  meet  the  pres- 
ent-day requirements  of  a  centrifugal-dis- 
charge   fan,    viz:    maximum    air    delivery 


PLEXIFORM  FAN  WITH  ONE  SIDE  OF  HOUS 
ING  REMOVED  TO  SHOW  INTERIOR. 

against  low  or  medium  high  resistance 
from  a  minimum  of  housing;  highest  ob- 
tainable mechanical  efficiency,  strength, 
lightness,  quietness  in  operation,  and  a 
method  of  construction  equally  adaptable 
to  high  as  to  low  pressures  and  as  prac- 
ticable for  double-width  as  for  single- 
width  fans.  The  catalogue  illustrates  in 
detail  how  the  Plexiform  fan  meets  these 
requirements.  The  balance  of  the  cata- 
logue is  given  up  to  a  well-arranged  com- 
pilation of  engineering  data,  which,  for 
the  most  part,  can  be  used  in  connection 
with  any  fan  or  ventilation  problem.  The 
fan  tables  themselves  take  up  no  less  than 
64  pages.  The  catalogue  concludes  with 
some  typical  layouts,  together  with  32 
illustrations  of  different  arrangements  of 
overhung  pulley  and  overhung  wheel  fans. 
Size    7^x\0y2    in.     Pp.    104. 

Round  Oak  Moistair  Heating  System  is 
the  description  given  to  the  warm-air 
furnaces,  with  humidifiers  attached,  manu- 
factured by  the  Beckwith  Co.,  Dowagiac, 
Mich.  It  is  evident  this  company  has 
recognized  the  demand  fo^  an  adequate 
humidifying  system  for  use  with  warm-air 
furnaces  and  the  construction  of  the  heat- 
er shows  that  a  serious  effort  has  been 
made  to  meet  this  demand.  Although  the 
water  pan  is  not  placed  above  the  dome 
of  the  heater,  it  is  located  next  to  the 
fire-pot  and  is  of  considerably  larger  size 
than  the  usual  water  pan.     Moreover,  it  is 
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kept    filled    automatically.     The    company's  of  the  carbon  butt-contact  type.    Type  V 

catalogue   is    handsomely   gotten   up,   with  is  of  the  well-known  Yeomans  bilge  type, 

"X-ray"    views    of    the    heater    itself,    to-  and  consists  of  a  heavy  cast-iron  basin  or 

gether  with  numerous  views  of  the  various  receiver    ordinarily    set    in    an    excavation 


ROUND   OAK   MOISTAIR   HEATER,    SHOWING 
LARGE   SIZE  OF  WATER  PAN. 

parts,  supplemented  by  views  of  typical 
installations.  The  company  announces 
that  it  has  recently  filled  an  order  for  192 
Round  Oak  Moistair  heating  systems  for 
the  homes  of  employees  of  the  American 
Sheet  and  Tin  Plate  Company,  being 
erected  at  Gary,  Ind.  Size  9x12  in.  Pp.  26. 

Yeomans  ElEctmcally-Driven  Condensa- 
tion Return  Pumps  for  automatically  re- 
turning condensation  to  boilers  in  low- 
pressure  steam  heating  systems,  are 
brought  to  the  attention  of  the  trade  in 
Bulletin  No.  C-5000,  issued  by  Yeomans 
Bros.  Co.,  Chicago.  These  pumps  are 
furnished  in  two  types.  Type  H,  for  in- 
stallation above  a  point  where  flood  water 
would  be  likely  to  submerge  it,  and  Type 
V  for  installation  below  the  floor  line. 
Type  H  consists  of  a  heavy  cast-iron  re- 
ceiver, horizontal  centrifugal  pump  and 
continuous-duty  electric  motor,  with  ad- 
justable,   float-operated,    automatic    starter 


construction    of    bilge    TYPE    OF    YEO- 
MAN'S CONDENSATION  RETURN  PUMP. 

with  the  top  even  with  the  floor  line  and 
to  which  is  attached  a  steam-tight  cast- 
iron  cover.  On  this  cover  is  mounted  a 
continuous-duty  vertical-type  motor  and 
yoke  type,  dust-proof  ball-thrust  bearing 
from  which  is  suspended  by  hanger  and 
discharge  pipes,  a  vertical,  submerged- 
type  centrifugal  pump,  with  oil-immersed 
bearing.  A  float-operated  automatic  starter, 
with  knife  switch  and  fuses,  mounted  on 
the  basin  cover,  controls  the  starting  and 
stopping  of  the  motor.  Besides  illustrat- 
ing the  two  types  and  presenting,  in  tabu- 
lar form,  the  characteristics  of  the  various 
sizes,  the  catalogue  contains  typical  forms 
for  specifying  Yeoman's  pumps.  Size 
8j/^xllin.  (standard).  Pp.  8  (punched 
for  binding). 


YEOMANS        EI.ECTRICAI.I.Y.DRIVEN 
DENSATION  RETURN  PUMP. 


CON. 


S.  W.  Huffman,  president  of  the  Huff- 
man-Conklin  Co.,  Columbus,  O.;  heating 
and  plumbing  engineers  and  contractors, 
died  at  his  home  in  that  city  February  28. 
Mr.  Huffman  was  62  years  old  and  was  an 
old-time  figure  in  the  heating  and  plumb- 
ing trade.  He  leaves  a  widow  and  two 
daughters. 
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PROPER  GAUGES  ANDiWEIGHTS  OF  ROUND  G.  I.  PIPE  AND 
ELBOWS  FOR  DUCT  SYSTEMS 
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SIZING  OF  DUCTS  AND  FLUES 
METHOD   NO.    1. 


Fig  1. 


(ISOOt 
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8     k  'iSBSL, juw*  tiaect    nsaa 


(1900)  (IS'TO  (ISOQ) 

ASSUMED  ARRA/JCTME/VT  OF  0UTL€T5 

Fig.  1  involves  supplying  1,500  cu.  ft.  of  air  to  each  of  sixteen  out- 
lets, located  as  shown,  from  a  fan  placed  at  the  left-hand  end.  It  is 
assumed  that  these  outlets  are  in  different  rooms  but  that  air  require- 
ments are  the  same  or,  if  the  air  is  used  for  heating,  that  the  heat 
requirements  are  identical. 

Assume  velocities  in  the  ducts  ranging  from  1,000  ft.  per  minute 
at  the  fan  down  to  500  ft.  per  minute  in  mains  P  and  H.  Size  the 
ducts  on  the  basis  of  the  area  required  to  pass  the  given  quantity  of 
air  at  the  given  velocity.  Size  flues  on  the  basis  of  400  ft.  per  minute 
velocity;  size  the  registers  on  the  basis  of  250  ft.  per  minute  velocity- 
through  the  free  area. 

This  gives  a  schedule  of  sizes  as  shown  in  the  following  table: 

Fig.  2. 
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SIZES  BY  METftOD  /lO  I. 
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SOLUTION   OF  PROBLEM   SHOWN   IN   FIG.    1,   ACCORDING  TO 
METHOD  USED  BY  WRITER. 

Duct 
or  Flue 
A 
B 
C 
D 
E 
F 
G 
H 

J 

K 

L 

M 

N 

O 

P 

Q 

Registers  equal  1500/250,  or  6  sq.  ft.  net.  This  method  is  short, 
simple  and  in  practice  gives  good  results,  the  areas  being  as  shown 
in  Fig.  2. 


Cubic  Feet 

Velocity 

Area 

Length 

per  Min. 

Ft.  Per.  Min. 

Sq.  In. 

Immaterial 

24,000 

1,000 

3456 

<( 

21,000 

900 

3360 

" 

18,000 

850 

3048 

** 

15,000 

800 

2700 

tt 

9,000 

600 

2160 

« 

9,000 

600 

2160 

t* 

6,000 

500 

1728 

u 

3,000 

400 

1080 

If 

6,000 

750 

1152 

<< 

1,500 

400 

540 

« 

4,500 

600 

1080 

it 

1,500 

400 

540 

41 

3,000 

500 

864 

U 

1,500 

400 

540 

t( 

1,500 

400 

540 

u 

1,500 

400 

540 

DUCTS  AND   FLUES— SIZING— FIRST  METHOD. 
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SIZING  DUCTS  AND  FLUES 

METHOD  NO.  2. 

XoTE — In  The  Heating  and  Ventilating  Magazine  for  October,  1916, 
in  an  article  by  Harold  L.  Alt,  various  methods  of  sizing  ducts  and 
flues  were  outlined  and  examples  shown.  These  comprise  in  all  six 
diflPerent  schemes  of  which  one  of  each  is  illustrated  and  briefly  out- 
lined in  Standard  Data  Sheets  Nos.  10-M,  10-N,  lO-O,  10-P,  10-Q, 
10-R  and  10-S.  The  example  assumed  for  comparison  is  shown  in  Data 
Sheet  No.  10-M  (Fig.  1)  and  the  reader  is  referred  to  the  article  in 
question  for  a  more  complete  discussion  of  the  subject 


SIZES  DV  METHOD  /lO  Z 


Another  method  is  not  to  use  a  trunk  line  at  all  unless  all 
the  outlets  are  in  the  same  room.  Where  different  rooms  are 
supplied  with  air,  different  temperature  requirements  are  en- 
countered and  this  is  taken  care  of  by  an  individual  duct  sys- 
tem. In  this  system  a  single,  separate  duct  is  carried  to  each 
room  (in  this  case,  each  outlet)  and  the  air  is  supplied  at  the 
warmer  or  cooler  temperature  required.  Automatic  control 
operates  mixing  dampers  in  the  hot  and  cold  air  chambers  so 
as  to  give  the  desired  temperature. 

This  method  is  illustrated  diagrammatically  herewith,  the 
velocity  in  the  flues  being  400  ft.  per  minute  and  in  the  ducts 
being  850  to  900  ft.  per  minute ;  the  ducts  are  made  8  in.  wide 
by  the  depth  required  to  give  this  velocity. 

1500/850=1.76  sq.  ft.  x  144  =  253.44  sq.  in.  and  this  divided 
by  8  =  31+in.  depth,  30  in.  is  usually  adopted. 

Velocity  through  registers,  300  ft.  per  minute  through  free 
area.  This  gives  a  schedule  of  ducts  and  flues  as  shown  in  the 
following  table: 

DUCT  AND  FLUE  SIZES  AS  FIGURED  BY  METHOD 
NO.  2. 

Cu.  Ft. 
Ducts  and  Fues.  Length.  Per  Min. 

All  Ducts  Immaterial  1500 

All  Flues  Immaterial  1500 

Registers  1500/300=5  sq.  ft.  net. 


Velocity 

Area 

Ft.  Per  Min. 

Sq.  In. 

900 

240 

400 

540 

DUCTS  AND  FLUES— SIZING— SECOND  METHOD.  I       No.  10-N. 
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A  Message  from  the  Tuscania 

Fathoms  deep  in  their  final  resting  place  off  the  Irish  Coast  the  hearts  of  brave  Americans 
— ^your  brothers  and  mine — cry  out  to  every  red-blooded  man  in  the  United  States,  Do  Your 
Bit  Now  To  SPEED  UP  THE  WAR. 

The  fact  that  this  was  murder — not  warfare — serves  only  to  make  us  pull  our  belts  tighter 
and  resolve  still  more  earnestly  to  help  in  whatever  way  we  can — ^vith  money,  brain,  hand  and 
heart — to  make  this  recurrence  of  world  frightfulness  impossible  forever.  Every  one  of  us  must 
help  to  stamp  out  efifectually  the  Prussian  idea  of  military  domination  of  Uie  world.  See  to  it 
that  the  civilian  slacker  is  as  much  out  of  place  today  as  the  military  slacker. 

SPEED  UP  THE  WAR  YOURSELF.  Apply  at  once  for  any  one  of  the  positions  listed 
below  which  you  are  competent  to  fill.  Remember  that  this  is  not  only  a  much  needed  and 
highly  patriotic  service,  but  that  it  is  also  an  unusual  opportunity  to  come  in  contact  with  new 
and  greater  possibilities  for  advancement — not  only  during  the  period  of  war,  but  in  the  busy 
days  of  peace  that  will  follow. 

GET  BUSY  TODAY 

DON'T  HESITATE  BECAUSE  YOU  ARE  NOT 

AN  EXPERT 

High  school  education,  some  shop  training  and  natural  ability  to  adapt  yourself  to  new 
work  may  be  sufficient  to  secure  a  Government  appointment  in  which,  under  competent 
instructors,  you  will  receive  special  training  and  be  qual&ed  for  advancement  in  a  few  weeks. 
If  you  are  technically  equipped  so  much  the  better — apply  at  once,  and  help  Speed  Up  the  War. 

UNCLE  SAM  NEEDS  HUNDREDS  OF  MEN 

FOR  IMPORTANT  POSITIONS 

Inspectors  and  Assistant  Inspectors 

Field  Artillery  Ammunition  Steel 

Inspectors  Artillery  Ammunition 

Cartridge  Cases.  Assembling,  Loading.  Forging.  Primers.  Detonators,  Shell  and  Shrapnel  Machining. 

In  th$  atH>9$  ckunet  men  vfho  han  worked  on  tmatt  artm  plarUs  or  are  familiar  tottA  gun  coTrUige  or  motor 

manufaeture  wotild  oe  guaUfied. 

Ballistic  Inspectors 
Metallurgical  Chemists  and  Assistants 

Inspectors,  Powder  and  Explosives 

Inspectors,  Gannon,  Forging  Operations 

Inspectors,  Gun  Carriages  and  Parts 

Inspectors,  Gun  Fire  Control  Instruments 

Assistant  Inspectors,  Motor  Vehicles  and  Artillery  Wheels 

Engineers  and  Assistant  Engineers 

Tests  of  Ordnance  Materials 

Inspectors  Ammunition  Pacldng  Boxes 
Machinist  Draftsmen 

Acqustomed  to  work  to  1.000's  of  an  inch 

Send  your  own  application  and  urge  your  friends  and  associates  who  may  be  competent  in 
any  of  the  lines  indicated.  You  will  not  be  required  to  report  for  examination  at  any  place,  but 
will  be  rated  in  accord  with  your  education,  preliminary  and  general  experience  in  the  specific 
lines  indicated.  Applications  will  not  be  accepted  from  persons  already  in  Government  service 
unless  accompanied  by  written  assent  from  the  head  of  the  office,  firm  or  corporation  by  whom 
applicant  is  employed.   Papers  will  be  rated  promptly  and  certification  made  as  rapidly  as  possible. 

All  necessary  information  on  application  by  letter  to 

C.  V.  MESEROLE 

Special  Representative,  Ordnance  Department,  U.  S.  A. 
Room  800,  79   Wall  Street,    New  York  City 


FUas9  mention  Ths  HsATiNts  and  Vbntilatzng  Magazins  when  you  write. 
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A— Inner  Shell,  2  inches  thiclc 

B — Asphaltum    Packing. 

C — Dead  Air  Space. 

D— Outer  Shell,  1  inch  thiclc 


Cover  Your 
Steam  Pipes 

WITH  WYCKOFF'S  IMPROVED 

CYPRESS 
COVERING 

Made  of  Gulf  Cypress^ 
the  wood  eternal 

Not  affected  by  wet  and  dry- 
conditions  common  to  steam- 
pipe  trenches.  Will  not  rot. 
Lasts  twice  as  long  as  Pine 
Casing.  Absolutely  water  and 
steam  tight.  Each  shell  is 
wound  with  heavy  galvanized 
wire.  Coated  all  over  with  the 
best  known  preservative — Hy- 
drolene  B. 

Let  us  answer  your  questions 
and  tell  you  all  about  it.  Book- 
let on  request. 

A.  WYCKOFF  &  SON 
COMPANY 

ELMIRA  N.Y, 

Atldiilt,  Ga.:  378  Piedmont  Are. 
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Modern  Practice  in  Vapor   Heating 

Approved   Methods  and   Devices   for   Installing  and   Operating   this   Type   of 

System. 

I. 

By   HAROLD   L.   ALT. 


The  subject  of  heating  has  so  much 
variety,  so  many  points  of  interest,  and 
involves  so  much  detail  that  few  heat- 
ing men  are  thorough  masters  of  the 
craft.  This  is  not  said  with  any  desire 
to  reflect  upon  the  average  designer,  but 
on  the  contrary  it  is  an  entirely  natural 
result,  since  a  busy  man  seldom  has  the 
time  to  devote  to  any  subject,  however 
important  it  may  be,  the  amount  of  at- 
tention he  would  like  to  give.  In  the 
olden  days  a  plain  system  of  gravity 
steam  heating  served  almost  every  pur- 
pose and  there  was  little  cause  for  the 
refinement,  economy  and  flexibility 
which  is  demanded  at  the  present  time; 
nowadays  so  many  varieties  of  steam 
heating  are  in  existence,  both  patented 
and  unpatented,  that  it  is  hard  even 
to  completely  list  them. 

Hot-water  heating  may  be  counted  as 
partly  responsible  for  this,  since  it  is 
the  hot-water  system  which  has  forcibly 
brought  to  notice  the  desirability  of  vary- 
ing the  amount  of  heat  obtained  from  a 
radiator  and  the  improved  results  at- 
tained where  the  heat  is  regulated  to 
meet  the  requirements  of  the  outside 
temperature  rather  than  being  either  all 
on,  or  all  off,  as  was  naturally  the  case 
with  the  common  gravity  steam  system. 

It  is  generally  acknowledged  that  va- 
por or  vacuum-vapor  heating  possesses 


certain  merits,  in  fact,  almost  all  of  the 
merits  which  can  be  urged  for  hot- 
water,  and  at  the  same  time  does  not 
possess  the  objections  which  are  often 
cited  as  detrimental  to  hot-water  sys- 
tems. This  method  of  steam  heating 
also  compares  favorably  both  in  econo- 
my and  cost  of  installation  with  hot- 
water.  It  responds  quickly  to  increased 
or  decreased  draft,  i.  e.,  (it  is  easy  to 
control)  and  possesses  no  large  body  of 
water  which  must  be  cooled  or  warmed 
in  toto  before  a  variation  in  the  quantity 
of  heat  is  obtained.  During  unseason- 
able warm  days  this  system  can  be  shut 
down  and  the  radiators  carried  abso- 
lutely cold  until  such  time  as  the  out- 
side temperature  requirements  may 
necessitate  a  re-opening  of  the  drafts, 
and  it  absolutely  avoids  the  danger  of 
leaks  from  automatic  air  valves,  which 
is  an  item  of  considerable  importance. 

DIFFERENT  DESIGNATIONS  OF  SYSTEM,  BUT 
SAME  PRINCIPLE 

This  system  is  variously  known  as 
the  "vapor,"  "vapor-vacuum,"  "mod- 
ulated" "atmospheric"  or  "thermo- 
grade"  system.  While  a  vacuum  may 
be  obtained  at  times  it  is  not  essen- 
tially a  vacuum  system,  owing  to  the 
fact  that  a  positive  pressure  is  usually 
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carried'  on  the  boiler.  In  spite;,  ol 
this  the  return  line,  never  rises  in 
pressure  above  the  surrourtding  at- 
mosphere, due  to  the  fact  that  the 
return  line  itself  is  actually  open  to 
the  atmosphere  and,  therefore,  it  can- 
not have  any  pressure  generated  therein. 
This  naturally  leads  to  the  heart  of  the 
matter  by  suggesting  the  query,  "How 
can  there  be  a  pressure  in  the  boiler 
without  a  pressure  on  the  return  line?" 
This  is  caused  by  the  head  of  water 
which  is  maintained  in  the  return.  For 
instance,  if  there  is  a  steam  pressure  of 
1  lb.  per  square  inch  of  steam  in  the 
boiler  there  is  a  pressure  of  1  lb.  per 
square  inch  tending  to  force  the  water 
out  through  the  return  and  back  into 
the  system.  This  is  what  actually  hap- 
pens so  that  in  order  to  arrange  a  sys- 
tem to  carry  3  lbs.  steam  pressure  the 
lowest  part  of  the  return  where  the  air 
vent  is  taken  off  and  also  the  lowest 
radiation  must  be  not  less  than  a  good 
7  ft.  6  in.  above  the  normal  water-line 
to  allow  for  producing-  the  required 
head  when  the  allowable  steam  pressure 
is  generated.  Then,  when  3  lbs.  is 
raised  in  the  boiler,  the  return  backs  up 
imtil  a  head  is  produced  which  exerts  a 
3-lb.  pressure  above  the  normal  water- 
line,  thus  counterbalancing  the  boiler 
pressure,  this  point  being  approximately 
7  ft.  above  the  normal  water-line. 

PRINCIPLES    Ot    OPERATION 

Referring  to  Fig.  1,  the  operation  of 
this  system  may  be  followed  in  detail. 
In  this  figure  the  boiler  B  supplies  steam 
to  the  steam  main  SM,  this  main  sup- 
plying the  steam  risers  S  which  may  be 
either  up-feed  or  down-feed,  the  radia- 
tors R  shown  being  supplied  by  an  up- 
feed  system.  The  steam  follows  up  the 
various  risers  to  the  graduated  valves 
V  on  the  radiators,  these  valves  being 
the  same  as  used  on  an  ordinary  vacuum 
system  and  having  graduated  control 
(so  that  certain  portions  of  the  radia- 
tor may  be  heated)  such  as  54»  /^»  ^ 
and  full,  as  shown  in  plan  and  eleva- 


tion, Fig.  2.  The  steam  enters  the  rad- 
iator through  these  valves  and  heats  the 
proportion  of  surface  approximately  as 
indicated  on  the  dial  over  which  .  the 
pointer  is  placed. 
To  enable  the  steam  to  enter  the  radi- 
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FIG.  1— DIAGRAM  OP  OPERATION  OF  VAPOR- 
HEATING    SYSTEM. 

ator  it  is  necessary  for  it  to  force  a  cer- 
tain amount  of  air  out  of  the  radiator, 
all  of  this  air  passing  out  through  the 
return,  there  being  no  air  valves  on  this 
system.  Therefore,  the  return  valves 
T  are  what  are  known  as  "air  and 
water-relief"  valves,  as  shown  in  Fig. 
3,  being  identical  with  the  return  valves 
used  for  radiators  on  strictly  vacuum 
systems.  In  fact,  any  sort  of  a  trap 
passing  both  air  and  water  may  be  used 
for  this  purpose. 
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PIG.      2— TYPICAL     DESIGN     OF 
VALVE   FOR   VAPOR  HEATING 


RADIATOR 
SYSTEM. 


the  trap  or  rises  a  sufficient  amount  to 
raise  the  float.  At  this  time  a  plate  on 
the  tube  through  the  center  of  the  float 
raises  a  valve  against  the  air  outlet  into 
the  top  and  also  raises  a  valve  off  the 
seat  in  the  bottom,  thus  permitting  the 
water  to  flow  out.  After  the  water  is 
relieved  the  float  again  assumes  the 
lower  position. 

Another  return  valve  for  radiator  use 
is  of  the  "sylphon"  type  in  which  the 
common  and  well-known  sylphon  bel- 
lows displaces  the  expansion  member 
used  on  the  plain  thermostatic  valve. 

These  valves  remain  open,  for  the 
passage  of  air  at  least,  until  steam 
strikes  them  at  which  time  they  close 
to  the  steam  and  remain  closed,  allowing 
only  the  air  and  water  to  pass  through 
into  the  return  lines  D.  The  air  and 
water  follow  down  these  returns,  ulti- 
mately being  collected  by  the  return 
mains  D4  and  D5  in  the  basement.  This 
main  is  carried  as  high  as  possible  since 
its  height,  together  with  that  of  the  air 
relief  pipe  and  the  radiation,  determine 
absolutely  the  pressure  which  can  be 
carried  on  the  boiler,  as  previously  ex- 
plained. 

The  air  and  water  flow  along  this  re- 
turn main  and  into  the  tank  X  where 
the  air  relief  line  A  leaves  the  top  of 


TYPES    OF   VALVES    USED   ON    RADIATORS 

These  valves  are  of  two  separate  and 
distinct  types,  one  operated  thermostat* 
ically  and  the  other  having  a  float  mech- 
anism. The  thermostatic  type  is  made 
in  two  forms,  the  older  style  having 
some  material  (with  a  high  expansion 
coefficient)  which  expands  when  heated 
and  closes  the  return  valve  in  just  the 
same  manner  as  the  modem  automatic 
air  valve  closes  when  the  steam  strikes  it. 

Referring  to  the  float  or  "water-seal" 
valve,  in  one  type  the  air  rises  in  the 
annular  space  around  the  float  and  fol- 
lows down  the  space  around  the  stem 
into  the  return.  This  path  is  open  at 
all  times  except  when  the  water  enters 
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FIG.  3— TYPICAL 


'AIR  AND  WATER  RELIEF" 
VALVE. 
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the  return  tank  X,  this  permitting  the 
air  to  escape  when  it  is  caught  between 
the  return  water  and  the  water  in  the 
vertical  boiler  return  pipe  D2.  The  air 
passes  out  through  the  vent  pipe  A 
which  is  carried  through  the  roof  at  Z 
or  to  the  atmosphere  at  some  other  con- 
venient point.  The  condensation  water 
then  passes  down  through  the  boiler  re- 
turn pipe  D2  and  enters  the  boiler  B. 
Where  necessary  to  drip  steam  mains 
or  low  points  of  steam  pipes  on  the 
radiator  side  of  the  return  valve,  drip 
lines  must  be  installed  and,  in  order  to 
avoid  a  multiplicity  of  return  valves, 
these  drips  are  all  connected  into  a  hori- 
zontal line  in  the  basement  which  is 
drained  by  a  drip  valve  which  discharges 
the  water  into  the  drip  return  D4  or 
D5  or  with  the  boiler  return  D2. 
Since  the  air  finds  its  outlet  entirely 
through  the  radiators  it  is  not  essential 
that  the  drip  return  be  above  the  water 
line,  as  the  flooding  of  this  pipe  does 
not  interfere  with  the  air  relief  in  the 
system  or  with  the  returning  of  the 
drip  to  the  boiler. 

DRIP     VALVES     ON     MAINS     MUST     BE     OP 
WATER-SEAL  TYPE. 

Particular  attention  is  called  to  the 
fact  that  a  drip  valve  on  the  main  can- 
not be  used  satisfactorily  tmless  of  the 
"water-seal"  type,  owing  to  the  steam 
drip  being  so  hot  as  to  seriously  affect 
the  operation  of  a  thermostatic  trap.  If 
it  is  desired  to  use  syphon  traps  through- 
out it  is  necessary  to  connect  the  steam 
drip  to  the  trap  through  a  water-seal 
leg  about  24-in.  deep  to  prevent  the 
high  temperature  water  interfering  with 
the  thermostatic  action. 

Some  firms  which  have  made  a  speci- 
alty of  this  class  of  work  maintain  that 
an  air-separating  tank  should  be  used  to 
give  the  best  results  connected  up  in  the 
manner  shown  in  Fig.  1,  as  this  avoids 
the  danger  of  carrying  any  part  of  the 
return  water  up  into  the  vent  pipe  as 
might  possibly  happen  when  only  pipe 
connections  are  used.     Others  use  sim- 


ply a  tee  with  the  return  coming  into 
the  branch,  the  air  line  off  the  top  and 
the  boiler  returns   out  of  the  bottom. 

ADVANTAGE    OF    USING    WATER    TYP^    OF 
RADIATORS 

A  typical  radiator  connection  is  shown 
in  Fig.  4  and  it  will  be  noted  that  the 
radiators  are  of  the  water  t)rpe,  with  a 
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PIG.    4— TYPICAL    RADIATOR    CONNECTIONS 
FOR  VAPOR  HEATING. 

top  connection  on  the  supply  side.  This 
is  not  absolutely  necessary  but  with  leg 
radiators  it  is  an  advantage,  making  the 
graduated  valves  V  more  accessible  than 
if  they  were  located  at  the  bottom  of 
the  radiator,  as  is  customary  with  ordi- 
nary gravity  steam  systems. 

On  the  other  hand,  with  a  wall  radi- 
ator it  would  be  inconvenient  to  have 
the  valve  at  the  top  of  the  radiator  ow- 
ing to  the  difficulty  of  reaching  same 
when  the  radiator  is  5  ft.  or  more  above 
the  floor.  For  this  reason  the  valve  is 
located  on  the  wall  at  hand  height  but 
the  top  connection  is  used  to  allow  flexi- 
bility of  connection  betw^^q  thiei..r^4iAtor 
and  the  riser.  It  would  be  entirely 
practicable  in  this  case  to  use  a  bottom 
connection  when  it  is  possible  to  get  a 
swing  joint  or  other  flexible  type  of  pipe 
connection  between  the  radiator  and  the 
riser  with  the  supply  in  this  location. 
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SYEAM    TYPE    OE    RADIATOR    USED    WITH 
THERMOSTATIC   CONTROI4 

Where  thermostatic  control  is  em-. 
ployed  the  hot- water  type,  of  radiator 
with  the  top  inlet  and  bottom  outlet,  is 
abandoned  and  the  r^^ar  steam  type 
is  used.  The  supply  and  return  valves 
are  common  diaphragm-operated  globe 
valves  which  are  controlled  by  positive- 
action  thermostats. 

TRAPPING    OF    DRIP    LINE 

It  is  desired  to  call  attention  again  to 
the  matter  of  the  drip  line  and  the  trap- 
ping of  same.  It  is  not  required  to  use 
a  trap  in  this  location  at  all  provided 
a  sufficient  depth  of  waterseal  can  be 
obtained;  that  is  to  say,  if  it  is  ex- 
pected to  run  this  system  on  a  maxi- 
mum pressure  of  1  lb.,  a  water-seal  of 
21/2  ft.  would  be  ample  to  prevent  steam 
blowing  into  the  return  and  then  out 
through  the  air  vent.  Owing  to  the  lia- 
bility, however,  of  excessive  pressure 
being  used  by  accident  at  times,  it  is  be- 
lieved to  be  much  better  to  practice  to 
employ  a  trap. 

OPERATION     OE     SYSTEM     ON     A     PARTIAL 
VACUUM. 

Another  advantage  possessed  by  this 
system  is  its  ability  to  be  nm  as  a 
partial  vacuum  if  so  desired;  the  only 
change  required  to  make  this  feasible  is 
the  placing  of  a  check-valve  in  the  air- 
relief  pipe  so  that  air  once  blown  out  of 


the  system  cannot  come  back  again  upon) 
the  production ,.  of  a  VpiartiaS'  vacudin  . 
within  the  systeiil.  Thife  ih^k  valVe^ 
should  be  of  ^  the  type  commonly  knoWn 
as  in  "impulse"  check  which  is  made 
largely  on  the  same  style  as  the  ordinary 
check  but  which  has  the  tongue  sus- 
•  pended  on  an  angle  of  approximately 
60°,  instead  of  45°,  making  the  opera- 
tion of  the  check  exert  much  less  back 
pressure  on  the  system  than  when  the 
ordinary  type  is  employed.  Of  course 
it  is  desirable  to  facilitate  air  relief  in 
every  way  possible  and  on  this  account 
the  impulse  check  should  be  given  the 
preference  over  the  common  type. 

Where  this  system  is  installed  radia- 
tors set  under  window  seats  or  in  re- 
cesses (San  be  controlled  by  carrying  the 
extended  valve  spindle  up  through  the 
grille  either  on  the  top  or  on  the  side — 
which,  of  course,  means  that  in  this 
case  the  valve  itself  must  be  turned  on 
its  side;  these  graduated  valves  work 
with  equal   facility  either  way. 

For  coils  on  the  ceilings,  walls,  or 
other  inaccessible  places  chain  wheels 
are  mounted  on  the  graduated  valves 
and  carried  down  to  corresponding  chain 
wheels  with  indicating  dials  located  at  a 
convenient  point  on  the  wall. 

If  it  should  prove  desirable  at  any 
time  to  raise  the  steam  pressure  over 
that  originally  contemplated  and  per- 
mitted, or  if  the  vertical  head  obtain- 
able is  very  small,  a  trap  may  be  used 
which  will  allow  a  boiler  pressure  of 
5  or  6  lbs.  to  be  carried. 


In  next  month's  and  succeeding  issues  the  principal  makes  of  vapor  and  vapor- 
vacuum  heating  systems  tin//  be  discussed  in  detail,  with  a  view  of  giving  the  reader  a 
comprehensive  idea  of  the  various  devices  and  apparatus  that  have  been  developed  in  this 
branch  of  the  art. 
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L/*  ON  VENTILATION 


Report  on  Air  Conditions  at  the  Paris  Garter  Factory 


EDITED  BY  HARRY  M.  HART. 


GENERAL  DESCRIPTION: 

The  building  under  consideration  is  a 
modern,  five-story  and  basement  struc- 
ture of  reinforced  concrete  construc- 
tion, brick-faced,  having  a  frontage  of 
113  ft.,  on  Congress  Street  and  157  ft., 
on  Racine  Avenue,  Chicago,  111.  It  has 
windows  on  all  four  sides  and  there  are 
no  other  high  buildings  adjoining  or 
near  it  to  obstruct  the  free  circulation 
of  air. 

The  ceiling  heights  are  about  10  ft.  on 
each  floor.  It  is  adequately  heated  by  a 
direct  steam  system,  with  cast-iron  radi- 
ators distributed  on  the  outside  walls 
under  the  windows,  there  being  approx- 
imately 25  radiators  on  each  floor.  The 
basement  is  heated  by  means  of  ceiling 
coils.  The  fifth  floor  is  also  provided 
with  ceiling  coils  for  offsetting  the  heat 
loss  through  the  three  sawtooth  skylights. 
There  are  two  stairhalls  leading  from 
the  basement  to  the  top  floor,  one  being 
located  in  the  northeast  comer  of  the 
building  and  one  in  the  southwest 
comer. 

The  ventilation  is  obtained  by  means 
of  the  windows,  each  floor  having  an 
area  of  approximately  2100  sq.  ft.  of 
wooden  sash,  double  hung,  which  is 
equivalent  to  13%  of  the  floor  area. 
This  is  1  sq.  ft.  of  glass  to  77  cu.  ft. 
In  addition  to  the  window  ventilation 
the  top  floor  is  provided  with  three  saw- 
tooth skylights  equipped  with  eight  24- 
in.  globe  type  ventilators  and  two  36-in. 
propeller  fans  direct-connected.  There 
is  also  a  36  in.  propellor  fan  in  the 
cafeteria  in  the  basement,  which  is  only 
operated  during  the  lunch  hour. 


During  the  noon  hour  and  at  night 
the  windows  are  opened  wide  to  air  the 
building.  During  the  daytime  windows 
at  various  points  are  lowered  slightly 
from  the  top  for  ventilation  purposes, 
except  in  extremely  cold  weather  when 
all  windows  are  kept  closed. 

The  basement  is  occupied  by  the  boil- 
er and  pump-room,  store-room,  machine 
shop  and  cafeteria  for  the  use  of  the 


PARIS  GARTER  FACTORY,  CHICAGO. 

employees.  There  are  about  twelve 
men  employed  on  this  floor. 

First  floor  is  occupied  by  the  general 
office,  stock-room  and  shipping-room;  9 
men  and  45  women  are  employed  there. 

Second  floor  is  devoted  to  the  manu- 
facture of  various  elastic  and  rubber- 
ized goods.  There  are  9  men  and  210 
women  employed  on  this  floor. 

The  third  floor  is  devoted  entirely  to 
the  manufacture  of  Paris  garters;  2 
men  and  224  women  employed. 

The  fourth  floor  is  used  as  a  stock- 
room and  for  the  cutting  of  raw  ma- 
terial to  be  used  in  manufacture;  24 
men   and   5   women   employed. 
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HOME  WORK  DEPARTMENT.  PARIS  GARTER 
FACTORY. 

The  fifth  (top)  floor  is  devoted  to 
the  manufacture  of  paper  boxes  used  to 
contain  the  manufactured  article,  and  to 
the  printing  incidental  to  manufacture. 
Thirteen  men  and  68  women  employed. 

There  are  no  dividing  partitions  on 
any  of  the  floors  excepting  in  the  base- 
ment and  for  the  toilets  on  the  upper 
floors.  The  entire  building  is  protected 
against  fire  by  -an  automatic  sprinkler 
system. 

The  welfare  work  of  this  establish- 
ment IS  in  charge  of  a  trained  nurse 
whose  quarters,  although  very  inade- 
quate as  to  size  and  facilities,  are  in 
excellent  sanitary  condition. 


SECOND    FLOOR.    PARIS    GARTER    FACTORY. 
SCOPE  AND   METHOD  OF  TEST: 

*  The  tests*  consisted  of  determination 
of  temperature,  humidity,  air  motion, 
amount  of  dust,  bacteria,  odors  and  air 
supply.  The  temperature  and  humidity 
tests   were   made   by   use   of   the   sling 

*  psychrometer.  The  number  of  dust 
particles  per  cubic  foot  of  air  wa* 
determined  by  the  use  of  Hill's  direct 
dust  counter.  The  bacteria  was  de- 
termined by  the  use  of  two-minute  ex- 

'  posed  culture  plates,  in  accordance  with 
the  standard  method  of  the  American 
Public   Health   Association. 

Upon  entering  rooms  the  air  was 
sensed  to  determine  the  percentage  of 
odors.     Samples  of  air  were  taken  and 


NORTH  END  OF  THIRD  FLOOR, 
EAST. 


LOOKING 


ANOTHER   VIEW    ON    THIRD    FLOOR. 
GARTER    FACTORY. 


PARIS 


Digitized  by 


Google        — 


24 


THE  HEATING  AND  VENTILATING  MAGAZINE 


1918 


I^ 


n 
(Pi 


I^ 


It 
© 


i) 


2 
ii 


@ 


O 

u 

< 
c 


0$ 

< 

< 

0^ 

C 
O 

o 

u: 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


25 


analyzed  for  COj  to  determine  the  air 
supply.  Air  motion  was  determined 
by  the  use  of  the  anemometer  and  am- 
monium chloride  apparatus.  There  were 
41  psychrometer  readings,  27  dust 
counts,  79  bacteria  tests  and  84  COj 
tests  taken.  Stations  were  located  on 
each  of  the  floors  on  which  tests  were 
made  that  would  represent  the  average 
conditions.  There  were  ten  stations  on 
the  first  floor,  nine  on  the  second,  and 
seven  on  the  third.  The  locations  of 
these  stations  are  shown  on  the  accom- 
panying sketches,  and  the  results  ob- 
tained are  noted  on  the  test  sheets. 

A  special  series  of  tests  was  also 
made  to  determine  the  effect  on  the  air 
movement  caused  by  the  exhaust  fans 
and  globe  ventilators  on  the  fifth  floor, 
by  the  opening  of  the  stairhall  doors  and 
windows. 

The  first  series  of  tests  were  to  de- 
termine the  air  conditions  as  they  were 
found  to  exist  during  regular  working 
hours,  without  any  notice  being  taken  of 
the  position  of  the  doors  or  windows,  or 
of  the  operation  of  the  exhaust  fans, 
and  these  tests  were  confined  to  the 
second,  third  and  fifth  floors  where  most 
of  the  employees. were  at  work. 

The  data  obtained  by  these  tests  are 
given  in  the  accompanying  test  sheets, 
and  the  results  indicated  by  these  data 
are  best  explained  by  referring  to  the 
synthetic  air  charts  which  are  compiled 
from  the  same. 

The  Synthetic  Air  Chart  was  origi- 
nally designed  on  the  basis  of  a  certain 
number  of  squares  above  a  base  line. 
The  results  of  tests  were  plotted  at  the 
proper  height  above  the  base  line  and 
the  number  of  squares  below  this  sub- 
tracted from  the  total  to  arrive  at  the 
percentage  of  perfect.  It  was  contended, 
with  good  reason,  by  some  members  of 
the  Commission  that  the  chart  would 
be  more  easily  read  if  the  test  data  were 
plotted  in  one  dimension  rather  than  in 
two,  as  comparisons  of  the  length  of 
straight  lines  were  easier  than  compari- 
sons of  areas. 

The  original  chart  has,  therefore,  been 


revised  and  the  new  design  used  in  this 
report.  The  weights  and  relations  used 
in  the  original  chart  have  been  carried 
out  in  this  one  without  any  change  what- 
soever, the  only  diflFerence  being  that 
the  test  data  are  plotted  as  straight  lines 
rather  than  as  areas.  The  vertical  black 
lines  on  the  new  chart  give  the  results 
of  the  test  in  question  and  its  relative 
importance  as  compared  with  other  test 
results. 

Two  new  scales  have  been  added  for 
convenience,  called  the  "Plus  and  Minus 
Percentage."  The  plus  percentage  indi- 
cates the  percentage  of  perfect  for  the 
test  in  question;  the  minus  percentage 
the  amotmt  to  be  deducted  from  100% 
in  arriving  at  the  total  percentage  for 
entire  test.  As  an  example,  in  chart 
No.  13,  which  is  an  average  of  all  tests, 
the  column  under  "Humidity  and  Air 
Motion"  is  penalized  1°.  This  means 
that  the  relation  between  temperature, 
humidity  and  air  motion  varies  1°  from 
perfect,  which  gives  a  plus  percentage 
of  perfect  for  this  factor  alone  of  98% 
and  a  penalization  on  the  entire  test, 
that  is,  a  minus  percentage  of  1.8.  The 
curves  for  determining  the  variation  of 
the  wet  bulb  from  desirable  are  printed 
on  the  back  of  the  chart. 

In  general  it  may  be  stated  that  to 
obtain  information  as  to  the  conditions 
in  a  room,  as  a  whole,  the  chart  is  de- 
sirable, or  to  compare  these  conditions 
with  conditions  in  some  other  room  or 
some  other  test.  If  the  reader  wishes 
to  study  local  conditions  in  a  room  he  is 
referred  to  the  test  data  sheet  from 
which  the  chart  is  compiled.* 

Tests  Nos.  1,  2,  3  and  4,  January  11,  1917. 
Second  Floor. 

The  chart  for  the  second  floor  com- 
piled from  Test  Sheets  1,  2,  3  and  4 
gives  Temperature,  Humidity  and  Air 
Motion  a  penalization  of  1.35%,  the 
relative  humidity  being  too  low  for  the 


*  For  a  complete  description  of  the  deTelopment 
of  the  Synthetic  Air  Chart,  see  the  Journal  of  The 
American  Society  of  Heating  and  Ventilating  Engin- 
eers for  July,  1917;  also  The  Heating  akd  V^nti- 
J.ATIKC  Magazini  fof  Mafch,  1917. 
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AVERAGE  OF  SECOND  FI,OOR  TESTS. 

corresponding  temperature  and  air 
movement.  This  condition  could  easily 
be  improved  by  some  means  of  artificial 
humidification. 

The  Dust  tests  give  a  penalization  of 
0.42%,  or,  in  other  words,  the  air  is 
nearly  free  from  dust.  Inasmuch  as 
fresh  air  is  taken  into  the  building  di- 
rectly from  out-of-doors  through  the 
windows,  this  factor  must  necessarily 
be  dependent  on  the  outside  air  condi- 
tions as  evidenced  by  the  wide  differ- 
ence in  samples  taken  on  different  days 
and  to  the  products  and  methods  of 
manufacture.  Dust  counts  were  taken 
with  Hill's  direct  dust  coimter. 

Bacteria  is  given  a  penalization  of 
0.4%,  the  average  being  three  cultures 
on  a  standard  two-minute  Petrie  dish. 
Not  much  improvement  in  this  item 
could  be  expected. 

Odors  are  somewhat  of  questionable 
importance,  the  ratings  depending  a 
great  deal  upon  the  inspector.  The  in- 
spector giving  these  ratings  always  made 
it  a  point  to  note  the  presence  of  odors 
when  just  entering  the  room  from  out- 
of-doors.     Inasmuch    as    he    has    given 


REVERSE   SIDE  OF   SYNTHETIC  AIR   CHART. 

this  floor  a  rating  of  94%  on  this  item, 
it  seems  reasonable  to  assume  that  very 
little  odor  of  any  kind  was  present  and 
penalization  is  0.9%. 

Air  Supply:  22  to  37  C.F.M.  per 
person.  Test  No.  13,  given  later,  will 
show  that  it  would  be  possible  to  obtain 
as  much  as  44  C.  F.  M.  per  person  by 
proper  operation  of  the  exhaust  fans 
and  opening  of  windows  and  doors. 

Average  CO2  (8.2)  is  taken  as  a 
check  on  the  volume  of  fresh  air  sup- 
ply per  occupant,  as  well  as  a  means  of 
determining  the  distribution  of  the 
fresh  air.    The  penalization  is  1.26%. 

Distribution  is  given  a  rating  of 
84.2%  on  account  of  the  wide  difference 
in  the  air  samples  taken  at  various  sta- 
tions. This  causes  a  penalization  of 
4.74%.  It  will  also  be  noted  that  the 
different  samples  taken  at  the  same 
stations  on  different  days  varied  greatly, 
indicating  that  the  windows  were  not 
always  open  at  the  same  point  even  with 
the  wind  in  the  same  direction.  This 
only  emphasizes  the  importance  of 
proper  manipulation  of  the  windows, 
giving  preference  to  the  locations  where 
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TEST  SHEET,  THIRD  FLOOR.   TESTS   5  AND  6. 


the  greatest  number  of  employees  were. 
Taken  as  a  whole,  the  room  is  given 
a  penalization  of  90.93%  which  could 
easily  be  raised  to  95%  by  giving  proper 
attention  to  air  distribution  and  humid- 
ity. 

Tests  No8.  5,  6  and  7,  January  12  and  17, 

1917. 

Third  Floor. 

Chart  for  third  floor  compiled  from 


Test  Sheets  5,  6  and  7  gives  the  follow- 
ing results: 

Temperature,  Humidity  and  Air  Mo- 
tion. Penalization  is  1.36%,  the  relative 
humidity  being  too  low  in  Test  No.  7. 

Dust:  Penalization  is  1.15%;  not 
quite  as  good  as  the  second  floor. 

Bacteria:  Penalization  is  0.41%;  all 
samples  were  fairly  good  except  at  sta- 
tion No.  1,  Test  7.     This  plate  may  have 
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been  subjected  to  an  unusual  or  exces- 
sive air  current  during  this  one  ex- 
posure. 

Odors:  Penalization  is  1.95%;  not  as 
good  as  second  floor,  probably  due  to 
the  lower  volume  of  fresh  air  supply 
per  occupant. 

Air  Supply:  The  maximum  fresh  air 
supply  indicated  18.6  C.  F.  M.  per  per- 
son, probably  due  to  the  neutral  loca- 
tion of  this  floor,  which  would  decrease 
the  natural  air  movement.  This  floor 
should  be  favored  with  opening  the 
windows  in  the  building.  This  is  one 
of  the  conditions  which  is  not  so  apt  to 
be  met  where  a  mechanical  air  supply 
system  is  installed. 

Average  CO 2  (H.l)  is,  as  hereinbe- 
fore stated,  entirely  due  to  the  volume 
of  fresh  air  supplied  per  occupant.  The 
penalization  is  2.13%. 

Distribution,  as  indicated  by  the  COo 
tests  about  the  same  as  second  floor  and 
is  given  81%,  or  a  penaHzation  of  5.7%. 

This   floor,   as   a   whole,   is   given   a 


rating  of  87.30%  and  could  be  im- 
proved by  providing  a  greater  air  sup- 
ply and  better  distribution. 

Tests  Nos.  8  and  9,  January   12  and   lo, 
1917. 
Fifth   Floor. 

Chart  for  fifth  floor  compiled  froin 
Test  Sheets  8  and  9  gives  the  following 
results : 

Temperature,  Humidity  and  Air  Mo- 
tion: Penalization  is  7.65%,  the  temper- 
ature and  relative  htunidity  being  tqo 
low. 

This,  being  the  top  floor  and  provided 
with  natural  ceiling  vents  as  well  as  the 
two  36-in.  exhaust  fans,  naturally  loses 
a  great  amount  of  heat,  and  when  the 
stairhall  doors  are  closed,  the  cold  draft 
near  the  windows  is  very  objectionable. 
This  can  easily  be  improved  by  keeping 
the  stairhall  doors  opened  on  all  floors, 
as  indicated,  by  results  given  in  Test 
No.  12. 
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FIFTH    FI^OOR.    PARIS    GARTER    FACTORY.    LOOKING    NORTHWEST. 

Dust:  Penalization  is  1.01%;  about 
the  same  as  the  third  floor. 

Bacteria:  Penalization  is  0.55%;  the 
same  as  second  and  third  floors. 

Odors:  Penalization  is  0.75%.  The 
same  as  the  second  floor. 

Air  Supply  averages  25.7  C.  F.  M. 
per  person. 

Distribution  is  given  89.1%,  being  a 
little  better  than  the  second  and  third 
floors  and  causes  a  penalization  of 
3.27%. 

Average  COg  {77)  causes  a  penaliza- 
tion of  1.11%. 

As  a  whole,  this  floor  is  given  a  rating 
of  85.66%,  which  could  be  greatly  im- 
proved by  raising  the  temperature  and 

1    *•         u  A'^        c    ^\^  FIFTH    FLOOR.    PARIS   GARTER   FACTORY. 

relative  humidity  of  the  room.  looking  west,   showing  skylights. 

In  the  continuation  of  this  report  which  will  appear  in  the  June  issue,  the  results  will 
be  presented  of  a  second  series  of  tests  (from  Nos.  10  to  15,  inclusive)  made  with  special 
reference  to  the  effect  of  the  exhaust  fans  and  natural  ventilators  at  the  ceiling  of  the 
top  floor  on  the  air  movement  throughout  the  building.  There  will  also  be  presented  a 
discussion  of  both  series  of  tests. 
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Relation  of  Respiratory  Diseases  to  Class- 
room  Ventilation. 

In  order  to  obtain  concrete  evidence  of  the 
value  of  fresh  a^ir,  ospecially  evidence  based 
on  extensive  observations  with  suitable  con- 
trols, the  Bureau  of  Child  Hygiene  in  1916 
began  an  inquiry  into  the  possible  relationship 
between  the  prevalence  of  respiratory  dis- 
eases among  school  children  and  classroom 
ventilation.*  The  «tudy  was  made  in  co- 
operation with  the  New  York  State  Com- 
mission on  Ventilation,  which  had  full  control 
of  the  selection  of  the  classrooms  with  refer- 
ence to  the  type  of  ventilation  to  be  included, 
the  supervision  of  methods  used  in  obtaining 
and  recording  all  data  concerning  ventilation, 
and  the  final  analysis  of  the  results  recorded 

This  investigation  among  5,533  pupils  in  76 
classrooms  in  12  schools  operated  under  three 
different  types  of  ventilation,  conducted  dur- 
ing a  five-months  period  in  the  late  fall,  win- 
ter and  early  spring,  forms  the  basis  for  the 
following  conclusions: 

1.  In  the  closed  window,  mechanically 
ventilated  type  of  classroom  kept  at  a 
temperature  of  about  68**  F.,  the  rate  of 
absences  from  respiratory  diseases  was 
32%  higher  than  in  the  open-window, 
naturally  ventilated  type  of  classroom 
kept  at  the  same  temperature  (about  68'' 
F.)  and  about  40%  higher  than  in  the 
ooen-window,  naturally  ventilated  type  of 
c]as<^room  kept  at  a  temperature  of  about 
50**  F.  In  other  words,  the  children  in 
classrooms  with  clo«ied  windows  and  vent- 
ilated by  mechanical  methods  were  more 
subject  to  respiratory  diseases  severe 
enough  to  keep  them  from  school  attend- 
ance than  were  children  who  were  in 
classrooms  kept  at  the  same  or  lower 
temperature  and  ventilated  wholly  by 
open  windows. 

2.  In  the  closed-window,  mechanically- 
ventilated  type  of  classroom  kept  at  a 
temperature  of  about  68*  F.,  the  rate  of 
respiratory  diseases  occurring  among 
pupils  in  attendance  was  989^  higher  than 
in  the  open -window,  naturally  ventilated 
t3rpe  of  classroom  kept  at  the  same  tem- 
perature (about  68**  F.)  and  about  70% 
higher  than  in  the  open-window,  naturally 
ventilated  type  of  classrooms,  kept  at  a 
temperature  of  about  50*.  In  other 
words,  the  children  in  classrooms  with 
closed  windows  and  ventilated  by  me- 
chanical methods  were  more  subject  to 
respiratory  diseases  not  sufficiently  severe 
to  keep  them  from  school  attendance  than 
were  children  who  were  in  classrooms 
kept  at  the  same  or  lower  temperature 
and  ventilated  wholly  by  open  windows. 

3.  The  relative  humidity  of  classrooms, 


whether  ventilated  by  natural  or  mechani- 
cal means,,  was  rjot.  a  causative  factor  in 
the  occurence  of  Tespiratpry  illness 
among   school    children. 


New    York    Board    of    Health    Interprets 
"Adequate  Ventilation." 

In  interpreting  the  meaning  of  the  term 
"adequate  ventilation,"  as  used  in  the  sec- 
tions of  the  sanitary  code  of  New  York  City, 
relating  to  the  occupancy  of  premises  by 
persons,  action  in  the  enforcement  of  the 
code  will  hereafter  be  governed  by  the  stand- 
ards of  ventilation  adopted  by  resolution  of 
the  Board  of  Health  on  December  11,  1917. 
These  are  as   follows: 

1.  Temperature — The  temperature  in  rooms 
during  periods  of  occupancy  should  register 
preferably  from  60"  to  70°  F.  at  all  times, 
except  when  the  outside  temperature  exceeds 
60°  F.  This  does  not  apply  "to  rooms  used 
for  special  purposes,  such  as  industrial  places 
where  high  or  low  temperatures  are  essential 
and  unavoidable. 

2.  Humidity — The  relative  humidity  in  oc- 
cupied rooms  should  not  exceed  70%,  except 
when  the  outside  bulb  temperature  exceeds 
59°.  In  no  case,  however,  should  the  wet 
bulb  temperature  exceed  78°. 

3.  Carbon  Dioxide — The  carbon  dioxide  in 
occupied  rooms  in  all  classes  of  buildings 
should  not  at  any  time  exceed  10  parts  in 
10,000  volumes  of  air  in  any  part  of  the 
occupied  spaces  of  the  rooms. 

4.  Dust — The  dust  particles  in  the  air  of 
occupied  rooms  in  all  classes  of  buildings 
should  not  exceed  1,000,000  per  cubic  foot,  or 
0.004  (4  miligrams  per  100  cu.  ft.). 

5.  Bacteria — The  bacteria  content  should 
not  exceed  100  per  cubic  foot. 

6.  Odors — The  air  of  occupied  rooms  of  all 
classes  of  buildings  should  be  free  from 
objectionable  odors,  which  may  be  detected 
by  persons  entering  the  room  from  the  out- 
side air,  whether  the  odors  are  of  human 
origin  or  otherwise. 


*  "Classroom  Ventilation  and  Respiratory  Diseases 
Amonv  School  Children,"  by  S.  T.  Baker.  M.  D., 
D.  P.  H..  American  Journal  of  Public  Health,  Jan- 
uary, 1918. 


Immediate  Construction  Urged  of  Vehicular 
Tunnel   Under   Hudson   River. 

The  New  York  State  Bridge  and  Tunnel 
Commission  has  recommended  to  the  legis- 
lature the  immediate  construction  of  the 
vehicular  tunnel  under  the  Hudson  River, 
which  was  described  in  the  April  issue. 

The  commission  estimates  that  the  tunnel 
could  be  built  within  three  years  at  a  cost 
of  $12,600,000.  It  urges  that  had  the  tunnel 
been  in  existence  last  winter  there  would 
have  been  no  coal  famine. 
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THE  heating  trade  is  about  to  experi- 
ence  one  of  the  most  remarkable 
campaigns  for  the  extension  of  business 
that  has  ever  been  undertaken  in  this 
field.  With  the  backing  of  all  the  im- 
portant national  organizations  of  manu- 
facturers, supply  dealers  and  contractors 
of  heating  and  plumbing  apparatus,  the 
trade  is  being  prepared  for  a  four- 
months  intensive  eflfort  for  "new  equip- 
ment in  old  buildings,"  under  the  slogan 
of  "Building  Bigger  Business." 

One  has  only  to  refer  to  the  reports 
of  building  operations  issued  from 
month  to  month  to  know  that  construc- 
tion work  in  this  country  is  at  an  ab- 
normally low  level.  So  far,  the  govern- 
ment's vast  building  programme  has 
more  than  made  up  for  this  deficiency, 
in  total  volume  of  business,  but  not  in 
its  general  distribution.  Some  industries 
have  increased  their  output  to  an  extra- 
ordinary degree,  while  other  "non- 
essential" industries  have  suffered  to  a 
corresponding  extent.  This  is  also  true 
of  the  contracting  end  of  the  building 
trade.  Those  in  the  zone  of  the  gov- 
ernment's activities  are  being  hard  put 


to  it  to  take  care  of  the  volume  of  work 
almost  literally  thrown  at  them,  while 
those  in  the  ootiying  sections,  so  to 
speak,  are  high  and  dry. 

It  is,  therefore,  a  happy  thought  and 
one  based  on  sound  bosiness  sense  that 
has  prompted  the  national  trade  organ- 
izations to  awaken  the  trade  to  its  op- 
portunities in  the  n^ected  field  of  re- 
equipping  old  buildings.  The  wonder  is 
that  this  class  of  business  has  not  at- 
tracted more  attention  than  has  been 
given  it  in  the  past.  To  consider  only 
the  construction  during  the  past  twenty 
years,  there  must  be  and  there  are  liter- 
ally thousands  of  structures  of  all  sorts 
that  are  today  in  crj-ing  need  of  new 
heating  and  plumbing  equipment.  The 
problem  of  the  hour  is  how  to  go  after 
this  business  on  a  broad  scale.  It  is 
obvious  that  the  first  step  is  a  nation- 
wide publicity  campaign  in  the  repre- 
sentative trade  journals.  This  will  make 
a  splendid  banning,  but  the  work  must 
not  be  allowed  to  stop  there.  Every 
heating  contractor  and  ever>'  plumbing 
contractor  must  make  it  his  business  to 
boost  the  campaign  among  his  patrons. 
Talk  new  equipment.  Advertise  it  in 
your  local  papers.  Single  out  those 
cases,  which  may  be  found  in  any  com- 
munity, where  the  prospects  are  espe- 
cially good  for  interesting  the  owners  in 
new  and  better  heating  and  plumbing 
systems.  Many  householders  will  be 
fotmd  who  have  only  the  faintest  idea 
of  the  comfort  and  luxury  of  a  modem 
heating  plant,  to  say  nothing  of  the 
plumbing  conveniences  that  are  now 
oflFered. 

"Building  Bigger  Business"  means 
more  profits  for  every  one  in  the  trade. 
So  let  us  all  get  in  on  this  movement. 
The  manufacturers  are  doing  their  part. 
'It  IS  for  the  rest  of  the  trade  to  back 
their  efforts  by  carrying  the  message 
home  in  every  locality,  not  next  month 
or  next  Fall,  but  — Now, 
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The  Need  of  the  Building  Power  Plant  in  War  Times 


The  recent  coal  shortage  has  been  seized 
upon  in  some  quarters  as  a  reason  for  re- 
newing the  agitation  for  the  elimination  of 
isolated  plants  in  favor  of  central  electric 
power  stations.  The  fuel  consfervation 
authorities  are  being  told  that  a  saving  in 
coal  consumption  can  be  made  by  forcing 
the  shutting  down  of  all  the  isolated  plants 
in  central  station  districts  and  the  supplying 
of   electric   current   from  the  central  plants. 

In  discussing  the  merits  of  this  proposi- 
tion, it  should  be  stated  at  the  outfset  that 
there  are  and  always  will  be  cases  where 
the  conditions  will  warrant  the  use  of  cen- 
tral station  service.  It  is  desired,  however, 
to  consider  here  the  reasons  generally 
brought  forward  why  an  individual  power 
plant  should  not  be  installed  when  central 
station  service  is  available.  These  reasons 
may  be  summed  up  as  follows: 

ARGUMENTS     AGAINST    INDIVIDUAI,    PLANTS. 

1.  The  individual  plant  cannot  be  installed 
at  the  cost  estimated. 

2.  It  cannot  be  operated  at  the  cost  ex- 
pected. 

3.  Some  invention  may  revolutionize  the 
methods  of  power-production,  making  the 
investment  in  the  private  apparatus  value- 
less and  necessitating  the  scrapping  of  the 
whole   equipment 

These  main  points  are  in  addition  to  local 
arguments,  such  as  the  danger  of  having 
high-pressure  boilers  in  a  building,  the  likeli- 
hood of  breakdowns,  etc. 

It  is  well  known  and  easily  understood 
that  an  isolated  plant  would  not  be  a  pay- 
ing investment  in  a  private  residence.  The 
cost  of  the  amount  of  current  used  in  a 
year  would  not  pay  a  man's  wages  for  one 
week  to  look  after  the  power-producing 
apparatus.  Similarly,  for  a  two- family 
bouse,    and    smaller    tenements.      But    when 


office  buildings,  railroad  stations  and  group 
buildings  are  considered,  this  statement 
ceases  to  be  true.  What  the  actual  econ- 
omies will  be  in  such  cases  will  vary  in  each 
instance  and  with  the  local  conditions  under 
which  the  plant  would  have  to  be  operated. 

OVERALL  COAL   CONSUMPTION   THE  VITAL  FACTOR. 

When  one  states  that  it  is  possible  to  save 
in  operating  cost  by  installing  an  isolated 
plant,  it  is  necessary  to  show  that  the  overall 
coal  consumption  will  be  less,  for  the  fol- 
lowing reasons: 

(d)  The  cost  of  the  small  plant  per  kilo- 
watt is  higher  than  the  large  central  stations 
and,  therefore,  the  interest  on  the  invest- 
ment must  be  higher,  as  well  as  the  deprecia- 
tion of  the  equipment 

(6)  The  cost  of  labor  is  higher  per  kilo- 
watt in  the  small  plants,  as  an  engineer  and 
fireman  have  to  be  employed  for  each  plant 
regardless  of  how  small  it  may  be,  while  the 
central  stations,  with  their  large  units  and 
big  kilowatt  production,  have  a  much  smaller 
labor  charge  per  kilowatt  developed. 

(c)  The  efficiency  of  the  small  plants, 
kilowatt  for  kilowatt,  when  compared  with 
the  large  central  stations,  is  liable  to  be 
somewhat  less. 

Now  the  cost  of  operating  the  small  plant 
is  composed  of  the  following  items: 

Interest  on  investment 

Depreciation. 

Labor. 

Miscellaneous   Supplies. 

Repairs. 

Coal. 

If  it  is  admitted  that  (per  kilowatt)  the 
small  plant  has  a  greater  interest  charge  to 
meet,  a  higher  labor  charge,  a  bigger  de- 
preciation and  a  lower  efficiency,  and  if,  in 
spite  of  all  these  facts,  the  small  plant  can 
come  through  the  year  without  a  loss  (to  say 
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nothing  of  making  a  saving,  as  many  of 
them  do)  wherein  is  the  difference  made  up?. 
Certainly  not  in  the;  supplies  or  repairs 
(which  are  6f  small  financial  piQment)  but 
in  the  only  remaining  item,  the  coal  pile. 

It  will  be  noted  that  the  central  station 
companies,  in  pointing  out  their  higher  effi- 
ciencies in  their  power  houses  are  very  apt 
to  overlook  the  transmission  losses  in  their 
distribution  lines  which  in  themselves  are 
sufficient  to  overcome  any  reasonable  dif- 
ference between  the  efficiency  of  the  large 
station  and  that  of  the  small  plant,  unless 
under  Very  unusual  tonditions.  Therefore,  it 
becomes  a  pertinent  question  to  ask  whether 
a  kilowatt  can  be  delivered  at  the  building 
with  the  consumption  of  any  less  coal  by 
the  large  central  station  than  by  producing 
it   on   the  premises. 

Whether  the  foregoing  question  is  an- 
swered "Yes"  or  "No"  an  even  more  im- 
portant question  looms  up  in  connection 
with  the  matter  of  heat  In  the  present 
discussion  we  are  only  considering  those 
central  stations  that  do  not  make  any  effort 
to  supply  heat  The  small  building  power 
plant  almost  invariably  operates  so  as  to 
utilize  the  heat  in  its  exhaust  either  to  heat 
the  building,  furnish  hot  water  for  service, 
steam  for  refrigerating,  or  in  other  ways. 
On  this  account  practically  no  coal  at  all  is 
burned  to  supply  power  during  the  heating 
season.  As  this  involves  the  six  months  of 
the  year  during  which  the  shortest  and 
darkest  days  occur,  the  coal  required  to  sup- 
ply power  during  the  summer  months  will 
not  have  to  furnish  half  the  yearly  consump- 
tion by  any  means;  probably  one-thiild  would 
be  more  nearly  correct. 

TYPICAI,       SUMMARY       0^       CENTRA!,       STATION 
OPERATION. 

The  following  summary  is  a  fair  average 
of  the  way  the  central  stations  operate: 

TABLE  1— TYPICAL  OPERATING 
SUMMARY. 

Steam-Turbo  Electric  Stations. 

Coal  14,000  B.T.U.,  190  lbs.  pressure,  125**  F. 

superheat,  190°  F.  feed. 
B.T.U.    required    to    generate    a    pound    of 

steam — ^heating  from 

190**  to  384^, 198  B.T.U. 

Evaporating  at  190  lbs.  pres- 
sure  842  B.T.U. 

Superheating  125°  (mean 
superheating  56°) 70'  B.T.U.' 

Total    1100  B.Tf.tr. 


Average  overall  furnace  and  boiler  efficiency, 

60%.  I  .^ 

Effective    B.T.U.    per    pound   of    fuel,— 8400 

B.T.U. 
Pounds    of    steam    generated   per   pound    of 
fuel,  7.56  lbs. 

Used    in    turbines 19  lbs. 

Used  in  auxiliaries 3  lbs. 

Total  water  per  hour 22  lbs. 

Pounds     of'   coal     per    kilowatt     generated, 
2.91  lbs. 

SUMMARY   HEAT   STATEMENT. 

Total    heat    contained '  in    coal, 

2.91    X    14,000 40,700  B.T.U. 

1.  Efficiency  of  transformation 
of  chemical  energy  to 
heat,  and  (2)  efficiency  of 
transmitting  heat  to  water, 
60%,  leaving 24,000  B.T.U. 

3.  Efficiency    of    transforming 

heat  to  mechanical  energy, 

15.6%,    leaving 3,600  B.T.U. 

4.  Efficiency    of    transforming 

mechanical     to     electrical 

energy,  90%,  leaving 3,420  B.T.U. 

Overall    heat   efficiency   of   station,   3420/40,- 
700,  or  *8.4%. 

From  this  table  it  does  not  look  as  if 
the  large  central  stations  were  such  large 
savers,  after  all,  for  of  every  pound  of 
high-grade  coal  they  bum,  only  8.4%  is 
utilized  and  the  transmission  line  losses  may 
cut  this  to  7.5%  or  8%,  flat 

Suppose  the  building  power  plant  has  an 
efficiency  of  only  80%  of  that  attained  by  the 
central  station, — and  even  the  central  station 
enthusiasts  would  hardly  go  below  that  figure 
for  an  average — then  for  every  pound  of 
coal  burned  for  power  during  the  summer 
the  efficiency  would  be  8.4  X  75%,  or  6.3%. 
During  all  of  the  non-heating  months  the 
plant  would  have  a  heat  efficiency  of  6.Z%, 
this  being  the  number  of  B.T.U.  actually 
turned  into  electric  current  and  delivered  at 
the  switchboard.  But  during  the  heating 
season,  the  heat  efficiency  will  be  6.Z%  plus 
whatever  exhaust  is  turned  into  the  heating 
system  (the  exhaust  seldom  containing  less 
than  60%  and  more  than  65%  of  the  total 
heat)  so  that  the  winter  efficiency  is  at  least 
6.3%  4-  60%,  or  66.3%.  If  the  average 
winter  load  runs  50%  more  than  the  aver- 
age summer  load,  then  one-third  of  the  total 
kilowatt  hours  are  furniished  in  the  summer 
and  two-thirds  of  the  total  kilowatt  hours 
are  furnished  in  the  winter.  The  average 
efficiency  will   then  be: 
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FIG.  1— TYPICAL  BUILDING  POWER  PLANT  LOADS  FOR  ONE  YEAR. 


6.3  X  6  months  X  ^  =    12.6 
66.3  X  6  months  X  ^  =  2652 


277.8 


277.8/12  =  23.1%   average  yearly  eflBciency. 

DATA    FROM    A    TYPICAL   BUII4)ING. 

The  main  subject  for  discussion,  however 
— ^pounds  of  coal  per  year — should  not  be 
allowed  to  become  buried  under  the  matter 
of  efficiency.  Good  or  poor  efficiency  is  of 
secondary  importance  at  the  present  time 
unless  affecting  the  coal  used  per  kilowatt 
delivered. 

For  the  purpose  of  illustrating  the  com- 
parative efficiency  of  a  central  station  plant 


as  compared  with  an  individual  power  plant, 
a  typical  building  has  been  assumed,  the 
power  loads  being  as  indicated  in  Fig.  1. 
Here  the  power  load,  P,  has  been  shown  as 
fairly  constant  throughout  the  year,  while 
the- light  load,  L,  has  been  assumed  to  vary 
from  the  minimum  during  the  longest  days 
in  summer  to  the  maximum  of  three  times 
as  much  during  the  shortest '  days  in  winter. 
Whether  this  is  exactly  correct  proportion 
or  not  is  immaterial,  as  the  point  desired  to 
be  brought  out  is  the  fact  that  the  winter 
lighting  load  is  much  heavier  than  the  sum- 
mer; probably  the  ratio  in  many  cases  would 
run  one  to  six  or  even  one  to  ten. 

The  sum  of  the  power  load,   P,  plus   the 
light  load,  L,  equals  the  combined  load,  C,  or 


FIG.  2— BUILDING    POWER    LOAD    AND    HEATING    REQUIREMENTS.     BOTH    PLOTTED    IN 

POUNDS   OP   COAL. 
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-    P  +-  L  =  C 

From  this  curve,  C,  it  can  be  seen  that 
at  its  highest  point,  about  December- January, 
it  reaches  a  maximum  daily  average  of 
around  800  Kw.  H.,  which  would  indicate  a 
plant  capacity  of  somewhere  in  the  neighbor- 
hood of  200  Kw. 

On  the  chart  shown  in  Fig.  2  the  com- 
bined load,  C,  obtained  in  Fig.  1  is  plotted 
as  pounds  of  coal; Ton  the  left-hand  side 
the  first  scale  shows  the  pounds  of  coal  re- 
quired at  3K»  lbs.  per  kilowatt  holtr  ..(if 
pi*oduced  in  the  building)  and  th^  second^ 
scale,  the  number  of  pounds  of  coal  required 
at  3  lbs.  per  kiloWaft  hour  '(if  produced'  iii  a 
centn^l  stfition).  The  reason  for  the.  adop- 
tion of  the  3  lb.  and  3^  lb.  figures  is  as 
f  qIIows  : 

[The  central  station  jproduces  a  kilowatt 
hour  with  a  fraction  less  than  3  lbs.,~  as 
has  already  been  seen  in  Table  1,  and, 
therefore,  the  6  lbs.  is  approxin^itely  correct. 
The  building  plant.  With  a  lower  efficiency- 
say  80%  of  that  attained  by  the  central  sta- 
tion— produces  the  same  kilowatt  hour  with 
3H  lbs.  of  coal,  thus: 

Central  station  =  3  lbs.  coal  -s-  3  lbs.  per 

kilowatt  hour  =  1  Kw.  H.  produced  while 

Building  plant  =  3f4  lbs.  coal  h-  3  lbs.  per 

kilowatt  hour  X  80%  =  1  Kw.  H.  produced. 

Therefore,  whether  these  figures  may  be 
a  fraction  above  or  a '  fraction  below  the 
mark  is  not  essential  as  long  as  they  are 
relatively  correct. 

On  this  chart  is  also  plotted  the  average 


-daily  pounds  af  coal  required  for  heating: 
from  October  1  to  April  1;  this  is  based 
on  the  assumption  that  the  maximum  aver- 
age heating  load,  H,  on  the  coldest  day,  is 
50%  greater  than  the  maximum  average 
power  load  during  the  same  period,  so 
C  +  50%  C  =  H.  In  many  buildings  the 
ratio  is  much  higher,  but  this  would  increase 
the  shaded  area  slightly  which  would  be  to 
the  further  advantage  of  the  building  plant, 
as 'will  be  seen  later. 

The  shaded  portion  Indicates  the  number 
of  kilowatt  hours  during  the  year  for  which 
the -coal  fiecessarily  burned  to  heat  the  build- 
ing  can  be  utilized  in  a  building  plant  to 
'supply  heat,  light  and  power  at  Ae  same 
time.  The.  chart  demonstrates  very  clearly 
that  during  t&e  months  of  November,  De- 
cember, January  and  February,  no  additional 
coal  need  be  purchased  for  power,  while 
in  October  and  March  a  small  portion  only 
will  be  required. 

The  chart  shown  in  Fig.  3  is  a  comparison 
in  pounds  of  coal  of  the  two  alternate  pro- 
positions; vis.,  the  supplying  of  the  building's 
combined  power  and  light  load,  C,  by  the 
building  plant,  B,  giving  the  curve  CB  (a 
reproduction  of  the  curve  for  power  in  Fig. 
2)  and  the  furnishing  of  its  heat,  H,  by 
the  same  building  plant,  B,  giving  the  build- 
ing heating  curve,  HB,  together  with  the 
alternative  proposition  of  furnishing  the 
combined  building  load,  C,  from  a  central 
station,  C,  at  higher  efficiency,  giving  the 
lower  curve  CC,  on  top  of  which  (during 
the  winter  months)  all  the  coal  for  heating, 
H,  must  be  added,  giving  the  resultant 
curve,  HC. 
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FIG.    3— COMPARATIVE    COAL    CONSUMPTIONS    WITH    A    BUILDING    PLANT    AND    WITH 

CENTRAL   STATION   CURRENT. 
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The  area  of  the  chart  below  the  curves  rep- 
resents the  quantity  of  coal  consumed  under 
each  proposition  and  it  is  self-evident  that 
during  the  winter  the  central  station  serv- 
ice— considering  abo  the  coal  burned  in  the 
building  for  heating — would  result  in  an 
increased  consumption,  since,  with  the  build- 
ing plant,  the  daily  average  would  be  only 
HB.  while  with  central  station  service  the 
daily  average  would  be  CC  -h  HB. 

On  the  other  hand,  during  the  summer 
months  the  chart  shows  a  saving  in  the 
daily  coal  average,  due  to  the  increased 
central  station  efficiency.  The  shaded  area 
indicates  the  winter  increase  in  coal  and 
the  dotted  area  the  summer  decrease  by 
using  central  station  power.  If  the  total 
shaded  area  is  greater  than  the  total  dotted 
area,  the  central  plant  requires  the  expendi- 
ture of  more  coal  in  winter  than  it  saves 
during  the  summer  and  is,  therefore,  a  net 
loss.  If  the  dotted  area  exceeds  the  shaded 
portions,  then  the  central  station  saves  more 
in  the  siimmer  than  it  requires  additional 
during  the  winter,  and  is  than  accomplishing 
a  net   saving. 

It  is  doubtful  if  the  public  service  com- 
panies can  deliver  at  the  building  at  the  high 
efficiency  with  which  they  are  credited  on 
the  chart.  If,  considering  the  transmission 
loss,  their  overall  efficiency  at  the  building 
drops  to  a  point  where  it  is  only  equal  to 
the  building  apparatus  at  its  own  switch- 
board, then  the  curve.  CC,  will  superimpose 
on  the  building  curve,  CB,  the  dotted  area 
will  be  wiped  out  and  the  central  station 
has  a  winter  heating  loss  to  overcome  with 
nothing  to  apply  against  it. 

It  would  seem,  therefore,  that  with  every 
advantage  claimed  by  the  central  station  ad- 
vocates, the  central  station  cannot  compete 
against  the  average  combined  building  power 
and  heating  plant  on  the  basis  of  efficiency. 
Neither  can  the  central  station  produce  a  net 
saving  in  coal  required  during  the  year 
(when  the  heating  and  power  requirements 
of  a  building  are  both  considered)  even  if 
it  can  deliver  a  kilowatt  at  the  building  with 
less  coal  consumption  than  if  developed  in 
the   building. 

To  sum  up,  the  shutting  down  of  the 
building  plants,  instead  of  making  a  coal 
saving,  would  result  in  the  actual  consump- 
tion of  more  coal  in  every  plant  operated 
on  a  reasonably  efficient  basis.  It  has  also 
been  shown  that  the  central  stations  are 
offenders  in  the  matter  of  coal  conservation 
in  throwing  away  in  their  condenser  water 
about  W%  of  the  available  heat  in  every 
pound  of  coal  burned,  which  heat  is  carried 
off  to  the  river,  lake,  spray  pond,  or  other 
cooling  means  where  it  is  lost  as  far  as  heat 
conservation    is   concerned. 


Space   Requirements  for  Engines. 

In  the  article  on  "Space  Requirements 
for  Engines,"  which  appeared  in  the  March 
issue  in  the  department  on  "Power 
Plant  Engineering,"  it  should  be  noted 
that  all  of  the  engine  dimensions  given 
refer  to  Fig.  1  herewith.     Fig.  2  refers  to 
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FIG.  1— DIAGRAM  OP  ENGINE  DIMENSIONS 
FOR   USE   WITH   TABLES    IN    MARCH    ISSUE. 

right-hand  and  left-hand  engines  mentioned 
in  the  same  article.  These  two  drawings 
were  inadvertently  omitted  from  the 
article. 


LITTHAND 


JUGJfTJlAND 


FIG.    2— LEFT-HAND    AND    RIGHT-HAND    ENG- 
GINE   DIMENSIONS. 


To   Harness   Country's  Water   Power. 

By  sweeping  majorities  500,000  business 
executives  who  comprise  the  membership  of 
the  United  States  Camber  of  Commerce  have 
adopted  resolutions  calling  on  Congress  to 
make  provision  for  harnessing  the  millions  in 
water  horse  power  that  n«w  run  wild. 
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Americas'  Coal  Problem  in  1918 


One  of  the  most  important  documents, 
from  a  practkal  standpoint,  issued  by  the 
United  States  Fad  Administration,  is  that 
which  appeared  early  in  April,  under  the 
title  of  "America's  Coal  Problem  in  IQia" 
It  is  written  by  Fuel  Administrator  Harry 
A.  Garfield,  and  states  in  unmistakable 
language  the  warning  of  the  fud  adminis- 
tration that  "consumers  must  buy  their  win- 
ter supply  of  coal  during  the  spring  and 
summer  for  storage  during  the  winter  if 
the  production  is  to  be  maintained  at  a 
maximum  and  the  country  enabled  to  avoid 
a    serious    coal    shortage    this    winter." 

The  fud  administration,  it  is  stated, 
guided  by  the  experience  of  the  past  win- 
ter, has  taken  the  necessauy  steps  to  dear 
the  way  for  the  ceasdess  activity  of  the 
mines  of  the  country  in  increasing  the  sup- 
ply and  for  the  steady,  swift  distribution  of 
the  nation's  fuel  as  rapidly  as  it  can  be 
taken  from  the  ground  and  moved  over 
our  overbtu'dened  transportation  systems. 
The  prices  fixed  by  the  government  for 
coal  at  the  mine  have  now  been  established 
on  a  stable  foundation  which  will  not  be 
disturbed  during  the  coming  year,  except  in 
cases  of  extraordinary  urgency.  Finally, 
by  carefully-drawn  regulations,  the  fud  ad- 
ministration has  insured  the  shipment  of 
"clean  coal"  from  the  mines.  Coal  con- 
taining an  undue  amount  of  foreign  mat- 
ter wil  be  penalized  in  price  and  producers 
who  take  extraordinary  measures  in  the 
preparation  of  their  coal  will  be  recom- 
pensed. 

Through  the  zone  system,  which  became 
effective  April  1,  the  movement  of  bitumi- 
nous coal  between  the  mine  and  the  con- 
sumer will  •  be  restricted  to  the  shortest 
possible  transportation  lines  consistent  with 
the  maintenance  of  an  adequate  and  proper 
coal   supply  to  all  consumers. 

Emphasis  is  laid  by  Fuel  Administrator 
Garfield  that  the  great  storage  capacity  of 
the  country  lies  in  the  bins  of  the  indi- 
vidual consumer  and  there  the  country's 
coal  reserve  must  be  built  up  during  the 
spring  and  summer  when  coal  production  is 
unhindered  and  the  transportation  facilities 
of  the  country  operating  at  their  highest 
efficiency.  As  an  inducement  to  "early  buy- 
ing," the  prices  of  anthracite  coal  have 
been  reduced  50  cents  a  ton  on  all  do- 
mestic sizes  from  April  1  to  August  31, 
and  in  many  of  the  bituminous  fidds  prices 
have  been  cut  to  an  even  greater  extent. 
To  safeguard  the  consumer  the  fud  admin- 


istration has  prescribed  regulations  to  pre- 
vent profiteering  and  to  govern  the  dis- 
tribution of  coal  by  licensed  jobbers  and 
by  retailers.  Each  domestic  consumer  will 
be  permitted  to  secure  a  full  normal  supply 
of  coal,  but  no  more. 


New  Priorities  List  for  CoaL 

In  accordance  with  a  new  priorities  list 
published  by  the  United  States  Fud  Ad- 
ministration, for  the  distribution  of  coal 
and  coke,  certain  preferred  industries  will 
be  given  preferentisil  treatment  by  the  fuel 
administration,  induding  transportation  by 
the  railroads.  These  industries  indude  do- 
mestic consumers,  plants  manufacturing  elec- 
trical equipment,  public  institutions  and 
buildings,  public  utilities,  railways,  and  ship- 
building plants.  Automobile  plants  are  not 
on  the  list. 


Zone  Sjrstem  for  Distribution  of  Bituminous 
CoaL 

Beginning  April  1.  1918,  an  annotmcement 
of  the  United  States  Fuel  Administration 
states  that  a  zone  system  will  govern  the 
distribution  of  bituminous  coal  during  the 
coal  year  beginning  on  that  date.  Hereto- 
fore coal  has  been  distributed  practically 
without  regard  to  the  distance  between  the 
mine  and  the  consumer.  Under  the  zone 
system  coal  will  be  distributed  to  a  con- 
suming territory  under  restrictions  that  will 
avoid,  as  far  as  possible,  waste  of  trans- 
portation facilities,  but  nevertheless  con- 
sistent with  the  maintenance  of  the  greatest 
possible  production  and  a  proper  coal  supply 
to  all  coal  users.  Every  effort  has  been  made 
however,  to  preserve  long-established  trade 
relations.  The  actual  working  of  the  zone 
system  will  be  that  ordinarily  any  one  sec- 
tion's coal  supply  will  be  derived  from 
mines  relativdy  near,  thus  preventing  ab- 
normal and  w^asteful  transportation  move- 
ments. In  this  way,  eastern  coal  will  be  re- 
stricted to  eastern  markets,  and  the  central 
and  western  states  will  be  supplied  with 
nearby  coal   produced   in   those   States. 

In  addition  to  the  saving  in  transportation 
it  is  estimated  that  this  system  will  provide 
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for  the  possible  retention  of  something  like 
5,000,000  tons  of  coal  for  Eastern  States 
which  heretofore  has  gone  west  by  rail. 
About  300,000,000  tons  of  bituminous  coal 
will  be  regulated  by  the  zone  system,  or 
60%  of  the  total  production.  Based  on  this 
production,  there  will  be  saved  on  the  round 
trip  from  and  to  the  mines  almost 
160,000,000  car-miles.  This  will  permit  the 
same  cars  to  make  almost  300,000  additional 
trips  from  the  mines,  equivalent  to  an  in- 
crease of  5%  in  the  production.  Coal  for 
movement  on  inland  waterways  is  in  no 
way  restricted  by  the  system,  nor  is  coal 
delivered  to  Canada,  which  is  subject  to 
the  regulations   of   the    fuel   administrator. 

The  limitations  imposed  upon  the  move- 
ment of  bituminous  coal  are  given  in  detail 
in  Publication  No.  21,  issued  by  the  United 
States  Fuel  Administration  which  also  treats, 
under  a  separate  heading  of  the  "effect  of 
zone  system  on  distribution  of  bituminous 
coal  by  consuming  States." 


Amount  of  Coal  Saved  by  Various  Econo- 
mies. 

An  analysis  of  the  actual  amount  of  coal 
that  can  be  saved  by  lighting  curtailment,  as 
well  as  by  reducing  the  indoor  temperature 
from  70**  F.  to  69°  F.  and  by  saving  one 
shovelful  per  day  per  family,  has  been  made 
by  Preston  S.  Millar  and  presented  at  a 
special  meeting  of  the  Illuminating  Engineer- 
ing Society  in  New  York,  on  February  14. 

The  results  of  Mr.  Millar's  analysis  are 
shown  in  the  accompanying  charts.  The  cost 
of  artificial  illumination  of  all  kinds,  he  says, 
is  0.5  to  2%  of  the  total  expenditure  of  the 
people.  The  significant  figures  to  have  in 
mind  in  discussing  this  subject  are  as  follows, 
all  being  rough  approximations:  Total  coal 
output  of  the  country,  640.000,000  tons;  total 
employed  in  production  of  electric  light  and 
power  (traction  excluded),  36,000,000  tons; 
total  employed  for  production  of  light  by 
electricity,  12,000,000  tons.  According  to  these 
estimates,  about  2%  of  the  coal  consump- 
tion of  the  country  goes  into  electric  light. 
Fig.  1  gives  a  graphic  comparison  between 
the  foregoing  figures  and  the  estimated  coal 
saving  possible  by  lighting  curtailment.  At 
the  same  time  Mr.  Millar  emphasizes  the  de- 
sirability of  eliminating  the  unnecessary  use 
of  lights. 

The  adoption  of  summer  daylight  saving, 
as  now  proposed,  is  estimated  to  be  capable 
of  reducing  the  coal  consumption  of  electric 
central  station  steam  plants  by  230,000  tons 
per   annum   for  the  entire  country.    A   sug- 


gestion to  advance  the  period  of  activity  by 
one  hour  the  entire  year  round,  which  is  now 
attracting  considerable  attention,  is  estimated 
to  afford  about  the  same  saving  to  the  public 
in  lighting  bills,  but  to  result  in  a  somewhat 
greater  saving  of  coal  on  account  of  the 
more  favorable  load  factors  for  the  power 
plants,  which  would  result  in  the  winter 
months. 

The  inherent  lower  efficiency  of  small 
plants,  together  with  less  expert  operation, 
which  in  general  they  receive,  is  estimated  to 
be  responsible  for  the  use  of  one-third  more 
coal  than  necessary. 

If  a  proportional  amount  of  coal  saving 
equivalent  to  7%  of  the  total  electric  light 
produced  be  assumed,  this  would  mean  a 
reduction  in  coal  consumption  of  840,000 
tons  per  annum.  This  is  the  maximum  ex- 
tent to  which  it  is  believed  that  the  best 
interests  of  the  public  requires  coal  to  be 
saved  through  electric-light  curtailment.  Such 
a  saving  compares  with  other  possible  annual 
ravings  as  follows: 

Total  savings  which  must  be  accomplished^ 
50,000,000  tons;  net  savings  thought  desirable 
through  curtailment  of  electric  lighting^ 
840,000  tons;  savings  if  one  degree  lower 
temperature  is  adopted  for  building  interior^, 
that  is,  69**  instead  of  70°  F.,  3,000,000  tons; 
and  saving  if  each   family  decreased  by  one 

■Total  Coal.  1917    ^Tolx^il  Coal,  Elec 

Light 
■iTotal  Coal.  Elec     . □Totol  Coal  stXieA 
tr^htand  Pwver  through  Lifjhtjng 

Curtailment 


Prom  Power. 
FIG.      1— TOTAL      COAL     PRODUCTION      AND 
COAL    CONSUMPTION    OF   THE  .COUNTRY 
FOR    LIGHT  AND    POWER. 
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shovelful  its  daily  use  of  coal,  15,000,000  tons. 
A  graphic  comparison  of  these  figures  is  given 
in  Fig.  2. 

The  saving  which  is  possible  in  the  heat- 
ing of  buildings  looms  large.  Our  practice  in 
this  respect  is  to  heat  buildings  to  a  consid- 
erably higher  temperature  than  is  done  in 
Europe.  The  coal  which  might  be  saved  by 
operating  buildings  at  temperatures  which 
prevail  in  Europe,  instead  of  at  the  tempera- 
ture which  we  affect,  would  be  more  than 
the  equivalent  of  the  entire  consumption  of 
coal  in  electric  lighting.  Even  the  saving  of 
one  shovelful  of  coal  per  day  makes  any 
practical  saving  throtigh  electric  lighting  cur- 
tailment seem  very  small. 


^Ibtal  Cool  SoNunq  ^ Saving W^instead 
to  be  effected  per  ^^c^rnndiMnc^ 
A*inum 
|$a«irx)0fie5ho)ffHul  | — jScivinqbyliqhttn^ 
perDoyperfflmily     ^"^    Curtaibnerrf 
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Committee  to  Develop  Furnace  Code. 

In  accordance  with  the  action  taken  at  the 
annual  meeting  of  the  heating  engineer's  so- 
ciety that  the  society  compile  a  code  for 
warm-air  furnace  heating,  similar  to  the 
society's  new  heating  boiler  code.  President 
F.  R.  Still  has  appointed  the  following  com- 
mittee   to    develop    such    a    code: 

General  chairman,  John  R.  Allen.  De- 
sign: J.  R.  McColl,  chairman;  J.  H.  Bacon, 
A.  R.  Hardy,  Roy  E.  Lynd  and  William  R. 
MurpHy.  In^^lation:  E.  H.  Lockwood, 
chairman;  R.  H.  Bradley,  Frank  K,  Chew, 
Frank  I.  Cooper  and  S.  R.  Lewis.  Testing: 
Arthur  C.  Willard,  chairman;  F.  H.  Boom- 
hower,  B.  H.  Carpenter,  P.  J.  Dougherty 
and  M.  J.  Lide.  Code:  F.  J.  Pryor,  chair- 
man; John  E.  Henry,  Conway  Kiewitz, 
William  W.  Underbill  and  F.  W.  Williamson. 


Prom  Power. 
FIG.  2— TOTAL  COAL  PRODUCTION  AND  COAL 
SAVINGS    BY    VARIOUS    CURTAILMENTS. 


Unique    Boiler    Selling    Campaign. 

A  selling  campaign  out  of  the  ordinary 
has  been  inaugurated  by  Pierce,  Butler  & 
Piei  :e  Mfg.  Corporation  for  the  sale  of  the 
Pierce  down-draft  boiler.  According  to  the 
company's  announcement  it  proposes  to  make 
a  ca^  allowance  for  old  boilers  when  re- 
placed by  the  Pierce  down-draft  heater,  very 
much  as  automobiles  are  traded  in  for  new 
cars. 


Changes  Being  Made  in   Heating   System 
for  Camp  Funston. 

Some  of  the  changes  that  have  been 
found  necessary  in  the  heating  system  for 
Camp  Funston,  Kansas,  were  described  iti 
a  paper  on  "Heating  Army  Camps  and 
Cantonments,"  by  B.  Natkin,  read  before 
the  Kansas  City  Chapter  of  the  heating 
engineers*  society. 

As  the  heating  system  was  originally  in- 
stalled,  steam  is  supplied  by  a  system  of 
overhead  mains  supported  on  poles  and  the 
condensation  from  each  building  has  been 
wasted.  It  has  turned  out,  however,  that 
the  lack  of  an  abundant  supply  of  water, 
together  with  its  large  percentage  of  scale, 
has  made  it  necessary  to  install  a  return 
line  system  to  save  the  condensation.  The 
government  has  made  an  appropriation  of 
$150,000  for  these  lines  which  are  now  being 
installed.  They  run  to  a  central  low  point 
in  each  unit  where  the  condensation  is  col- 
lected in  an  electric  pump  and  receiver 
which,  in  turn  discharges  the  water  into  the 
boilers.  "It  is  quite  probable,"  says  Mr. 
Natkin,  "that  had  the  government  engineers 
foreseen  the  necessity  of  underground  re- 
turn lines,  they  might  have  put  the  steam 
lines  also  underground,  as  it  would  have 
proven  less  expensive  than  the  present  sys- 
tem of  overhead  lines  and  underground  re- 
turns." 

As    to    the    general    proposition    of    usin^ 
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overhead  supply  lines,  Mr.  Natkin  said 
tiiat  in  addition  to  the  advantage  that  over- 
head lines  are  cheaper  to  install,  they  can 
be  readily  got  at  for  repairs  and  the  ma- 
terial can  be  obtained  more  readily.  If  the 
lines  were  laid  underground  it  would  have 
necessitated  miles  of  trenching,  suitable 
underground  covering,  such  as  wood  log  or 
insulated  tile,  a  parallel  return  main,  with 
traps,  to  take  off  the  condensation  in  the 
mains,  and  a  drainage  system  for  keeping 
the  Hne  dry.  Then  there  would  be  the 
greater  difficulty  of  repair.  Mr.  Natkin 
added  that  the  condensation  in  the  overhead 
line  is  but  very  little  greater,  as  installed 
in  the  camp,  than  occurs  in  an  under- 
ground line. 

STEAM       HEATING       FOR      BARRACKS. 

At  Camp  Funston  the  barracks  are  heated 
by  steam,  every  three  or  four  radiators  be- 
ing connected  in  a  row  at  the  bottom  by  a 
2-in.  pipe,  in  what  is  known  as  the  rail- 
road sy?tem.  the  steam  feeding  from  one 
radiator  into  another.  Mr.  Natkin  stated 
that  the  heat  loss  factors  used  in  estimat- 
ing the  required  radiation  were :  88  B.  T.  U. 
loss  per  hour  per  square  foot  of  glass;  24 
B.  T.  U.  loss  per  hour  per  square  foot  of 
exposed  wall;  1.43  B.  T.  U.  loss  per  hour 
per  cubic  foot  of  contents.  The  loss 
through  the  roof  was  disregarded  as  there 
is  a  dead  space  4  in.  between  the  beaver 
board  and  the  roofing  through  which  the 
air  does  not  circulate.  On  this  basis  the 
second  story  of  a  barrack  would  require 
762  sq.  ft.  of  radiation  and  810  sq.  ft  was 
installed.  The  first  story  would  require 
380  sq.  ft,  and  385  sq.  ft  is  installed.  The 
entrance  hall  figures  61  sq.  ft  and  two 
radiators  containing  40  sq.  ft  were  in- 
stalled. The  mess  hall  is  heated  by  six 
radiators,  containing  50  sq.  ft  each,  while 
the  rule  would  give  280  sq.  ft  as  the 
required  amount  The  factors  of  north  and 
west  exposures,  Mr.  Natkin  said,  were 
not  taken  into  account  in  the  foregoing 
^gures,  as  the  various  barracks  have  differ- 
^t  exposures  for  the  same  corresponding 
side. 


New  York  Chapters  Elects  New  Officers. 

Another  successful  year  for  the  New  York 
Chapter  was  brought  to  a  close  April  15 
^ben  the  chapter  held  its  annual  meeiinf?  at 
tbe  Building  Trades  Employers'  Club,  New 
)ork.  Secretary  Obert  reported  an  increase 
in  membership  and  the  treasurer.  William  J. 
Olvany,  reported  a  balance  at  the  clo^e  the 
year  of  $131.00. 


The  following  names  were  proposed  by 
the  nominating  committee  as  officers  for  the 
ensuing  year,  all  of  whom  were  elected: 
President,  P.  H.  Seward;  vice-president, 
Perry  West;  treasurer,  William  J.  Olvany; 
secretary,  C.  W.  Obert  Governors:  Frank  W. 
Chew,  Thomas  Chester  and  W.   L.  Fleisher. 

The  subject  for  discussion  was  the  coal 
allotment  per  family,  for  next  winter,  with 
special  reference  to  the  preparation  of  sug- 
gestions that  could  be  sent  to  the  United 
States  Fuel  Administration  and  possibly  be 
adopted  by  the  fuel  administration.  Frank  T. 
Chapman  was  chairman  of  the  committee  in 
charge  of  the  meeting.  He  outlined  the  ac- 
tion taken  at  the  last  annual  meeting  of  the 
engineers'  society  when  a  committee  was  ap- 
pointed to  consult  with  the  Bureau  of  Mines 
on  the  subject  of  coal  allotment.  At  that 
time  it  was  suggested  that  a  fair  allotment 
would  be  ^4  ton  per  room  per  month  for 
the  three  coldest  months  and  1/5  ton  per 
room  per  month  for  the  three  other  winter 
month5.  Mr.  Chapman  said  that  on  further 
consideration  it  »vas  now  the  opinion  of  the 
committee  that  an  average  of  V/i  tons  per 
room  per  month  throughout  the  six  months 
of  the  heating  season  would  be  a  better  basis. 
In  this  reckoning  bathrooms  are  to  be  con- 
sidered as  half -rooms,  service  rooms  as  half- 
rooms  and  halls  as  single  rooms. 

Mr.  Chapman  said  all  the  evidence  was 
pointing  to  another  shortage  of  coal  next 
winter  so  that  it  will  be  necessary  to  de- 
vise some  plans  for  economizing  in  coal.  If 
the  society  does  not  make  concrete  sugges- 
tions, the  fuel  administration  will  proceed  on 
its  own  basis.  He  spoke  of  the  present  use 
by  the  fuel  administration  of  coal  cards  on 
which  coal  deliveries  are  now  being  based 
and  stated  that  while  this  plan  was  better 
than  none,, it  did  not  offer  the  best  solution 
of   the  problem. 

In  the  ensuing  discussion  it  was  brought 
out  that  the  plan  of  V/z  tons  per  room  is 
based  on  New  York  weather  conditions. 
For  other  localities  a  factor  would  have  to 
be  used.  Another  speaker  brought  out  the 
point  that  the  number  of  occupants  of  a 
room  is  a  factor  and  that  a  distinction 
should  be  made  in  the  character  of  the 
rooms,  since  bedrooms  would  not  require 
as  much  heat  as  living  rooms.  Mr.  Chapman 
stated  that  the  average  of  V/2  tons  took 
care  of  this.  althouKh  it  was  evident  that  for 
very  small  houses  some  special  rule  would 
have  to  apply,  or  else  the  formula  would 
give    such    houses    altovjether    Uxi    much    fuel. 

The  discussion  then  turned  on  the  amount 
f>i  fuel  that  should  be  allowed  for  cooking 
purposes  and  Mr.  Daks  stated  that  an  aver- 
at;e  consumption  would  be  3<^K)  lbs,  of  coal 
per    month    tor   a    ^inyle-oven    ranj^e    and    /f^'J 
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lbs.  for  a  double-oven  range,  also  750  lbs. 
per  month  for  cooking  and  hot  water  service 
for  a  family  of  five  or  more,  and  500  lbs. 
for  a  family  of  less  than  five. 

Several  suggestions  were  made  as  to  the 
need  of  educating  the  public  in  the  operation 
of  heating  apparatus  and  one  speaker  urged 
that  a  full  set  of  rules  be  printed  on  the 
card  that  would  be  sent  out  Mr.  Chapman 
stated  that  the  committee  had  already  con- 
sidered this  and  that  any  recommendations 
sent  to  the  Bureau  of  Mines  would  include 
the  committee's  suggestions  for  a  set  of 
rules  and  that  the  points  brought  up  at  this 
meeting  would  no  doubt  offer  further  sug- 
gestions   to    the   committee.. 


kinds  of  plants  and  coals  are  the  different 
types  of  mechanical  stokers  respectively 
adapted,  and  what  is  the  limiting  factor  to 
their  use  in  small  plants?  8.  What  experi- 
ence have  you  had  in  the  use  of  wood  as 
fuel?  To  what  extent  ts  wood  available  as  a 
fuel?  9.  What  coal  economies  can  be 
effected  in  residence  heating?  10.  What  coal 
economies  can  be  effected  in  the  small  steam 
plants?  11.  What  experiences  have  you  had 
with  the  storage  of  coal? 

Other  subjects  on  which  short  papers  are 
desired  were  "to  what  extent  and  where  will 
the  gas  producer  be  used  to  produce  econom- 
ios?"  and  "What  are  the  new  and  important 
devolopments  in  methods  of  burning  coal?" 


Eastern  Pennsylvania  Chapter. 

New  officers  were  elected  as  follows  at 
the  annual  meeting  of  the  Eastern  Penn- 
sylvania Chapter,  held  March  14,  at  the 
Engineers'  Club,  Philadelphia:  President, 
E.  T.  Murphy;  vice-president,  C.  V.  Haynes; 
secretary,  A.  P.  Goldsmith;  treasurer,  H,  P. 
Gant;  board  of  governors:  W.  G.  R.  Brae- 
mer,  J.  D.  Cassell  and  M.  W.  Franklin.  A 
patriotic  address  on  "Our  men,  over  there! 
their  base,  over  herel"  was  delivered  by 
Joseph    A.    Steinmetz. 


Fuel   Session  at  Forthcoming  Meeting  of 
Mechanical    Engineers. 

During  the  forthcoming  meeting  of  The 
American  Society  of  Mechanical  Engineers,  in 
Worcester,  Mass.,  June  4-7,  an  important 
session  will  be  devoted  to  fuel  combustion. 
The  fuel  session  is  scheduled  for  Thursday 
morning,  June  6,  at  the  Worcester  Polsrtech- 
nic  Institute,  and  will  be  devoted  to  five- 
minute  presentations  of  data  relating  to  fuel 
economy.  This  session  was  planned  by  the 
fuel  conservation  committee  of  the  Engineer- 
ing Council  to  assist  the  United  States  Fuel 
Administrator  in  his  nation-wide  campaign 
for  fuel  economy. 

The  topics  to  be  discussed  are:  1.  What 
are  the  economic  defects  of  impurities  in 
coal?  2.  To  what  extent  is  fuel  oil  likely  to 
be  used  as  a  substitute  for  coal?  3.  How 
can  soft  coal  be  burned  without  smoke  in 
marine  boilers?  4.  What  are  the  possibili- 
ties in  the  direction  of  the  utilization  of 
anthracite  wastes?  5.  What  instruments  are 
useful  and  desirable  in  the  boiler-room  as 
aids  in  saving  coal?  6.  What  is  essential  to 
the  economical  operation  of  hand-fired  boiler 
furnaces  when  using  soft  coal?    7.  To  what 


Annual   Meeting   of   British   Heating    En- 
gineers. 

In  spite  of  the  war,  the  Institution  of 
Heating  and  Ventilating  Engineers  held  a 
successful  meeting  in  London  on  February 
14,  at  which  the  new  president,  Edgar  Herr- 
ing, assumed  the  chair. 

It  was  announced  that  elaborate  and  suc- 
cessful experiments  had  been  carried  on  at 
the  University  College  during  the  year  by 
the  institution's  research  committee,  and  that 
the  grant  of  £450  from  the  advisory  council 
of  the  government  Department  of  Scientific 
and  Industrial  Research  had  been  paid  over, 
while  an  additional  £200  had  been  contributed 
by  members. 

Membership  dues  in  the  institution  were 
increased  from  one  to  two  guineas. 

President  Herring  presented  a  carefully- 
prepared  paper  on  "Our  Coal  Resources,  and 
their  Future  Economical  Utilization,  Viewed 
from  the  Standpoint  of  the  Heating  Engin- 
eer." One  of  the  points  brought  out  by  Mr- 
Herring  was  that  the  consumption  of  coal 
per  head  of  population  is  4.72  tons  per  year 
in  Great  Britain,  3.92  tons  in  Germany  and 
5.15  tons  in  the  United  States.  It  was 
pointed  out  that  the  climatic  conditions  in  the 
United  States  would  account  for  the  higher 
figure  for  this  country  so  that  relatively  there 
is  a  striking  similarity  in  the  net  home  con- 
sumption per  head. 

Mr.  Herring  then  took  up  the  question  of 
fuel  economy  in  connection  with  the  practice 
of  heating.  After  citing  the  well-known 
causes  of  fuel  losses,  including  improper  de- 
sign of  boilers,  installing  boilers  of  insuffi- 
cient capacity,  failure  to  use  draft-regulating 
appliances,  etc.,  he  isaid  that  "as  heating 
engineers,  responsible  for  a  very  appreciable 
percentage  of  the  fuel  consumption  of  the 
country,  it  is  necessary  to  urge  upon  archi- 
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tects  and  others  the  grave  noxssity  of  a 
careful  consideration,  from  heat-consenring 
point  of  view,  of  the  materials  to  be  used 
and  the  methods  of  construction  adopted  in 
the  erection  of  all  classes  of  buildings.  As 
engineers  it  is  their  duty  not  only  to  make 
themsdves  acquainted  with  the  transmission 
coefficients  of  all  kinds  of  building  materials, 
bat  also  to  collaborate  with  architects  in  the 
endeavor  to  secure  the  erection  of  buildings 
in  which  the  heat  loss  factor  is  reduced  to  a 
minimum.  Every  engineer  is  aware  that  a 
factory  or  workshop  with  an  abnormal 
amount  of  glass  surface,  light  roof  construc- 
tion (sometimes  corrugated  iron  only)  and 
comparatively  thin  walls  (often  of  concrete 
4  in.  thick)  cannot  possibly  be  efficiently 
warmed  otherwise  than  by  the  provision  of  a 
vast  amount  of  heating  surface  and  the  con- 
sumption of  an  excessive  quantity  of  fuel." 

Mr.  Herring  called  attention  to  the  failure 
to  make  greater  use  of  exhaust  steam  for 
heating  purposes,  as  well  as  for  boiling 
liquids,  drying,  etc.  He  said  we  would  be 
astounded  at  the  waste  of  fuel  involved  if  we 
could  know  the  annual  thermal  value  of  the 
steam  blown  into  the  atmosphere  from  in- 
numerable engines,  pumps,  defective  steam 
traps  and  similar  units.  He  concluded  by 
advocating  that  proper  facilities  be  provided 
at  technical  schools  for  qualifying  men  as 
certified  stokers  and  that  this  might  be  ac- 
complished by  a  course  of  instruction  in  the 
principles  of  combustion  and  the  practical 
firing  of  boilers. 


American  Association  of  Engineers. 

A  proposed  plan  whereby  all  the  national 
engineering  societies  may  co-ordinate  their 
efforts  will  be  one  of  the  things  brought  up 
at  the  annual  meeting  of  the  American  Asso- 
ciation of  Engineers,  which  will  be  held  at 
the  City  Club,  Chicago,  May  14.  In  a  refer- 
enda ballot  sent  out,  to  be  returned  in  time 
for  the  meeting,  special  attention  is  called  to 
the  proposal  of  the  government  to  establish 
an  "American  Academy  of  Engineers."  A 
bill  to  this  effect  has  already  passed  the 
United  States  Senate  (S.  2360)  and  is  now 
before  the  House  (H.RR.  4625). 

Acording  to  the  bill  the  Academy  is  to  be 
composed  in  the  first  place  of  fifty  prominent 
engineers,  the  purpose  being  "to  further  the 
interests  of  engineering,  industrial  technology 
and  applied  science."  It  is  further  provided 
that  the  Academy  shall  consist  of  not  more 
than  200  regular  members  and  that  it  shall 


be  ready  at  the  call  of  the  government  to 
undertake  any  examination,  experiments,  etc., 
upon  any  subject  of  engineering,  science,  or 
art,  the  expenses  of  which  are  to  be  paid  by 
the  government  Finally  the  Academy  is 
authorized  to   receive  donations  or  bequests 

up  to  $i,ooo,ooa 

The  board  of  directors  of  the  American 
Association  of  Engineers  has  gone  on  record 
as  stating  that  the  Academy,  under  its  pro- 
posed organization,  would  amount  to  ''an 
aristocracy  of  engineers,"  as  **this  bill  puts  it 
into  the  power  of  a  group  of  men  who  have 
attained  distinction  in  the  engineering  pro- 
fession, to  further  glorify  themselves  and  to 
bring  into  the  charmed  circle  only  the  men  of 
their  choice.  It  limits  for  all  time  the  num- 
ber of  the  elect  to  200." 


WfflMMBS 


Master  Steam  Fitters  to  Meet  in  Chicago. 

Announcement  has  been  made  that  the 
twenty-ninth  annual  convention  of  the  Na- 
tional Association  of  Master  Steam  and 
Hot  Water  Fitters  will  be  held  in  Chicago, 
June  3-5,  1918.  Headquarters  will  be  at 
the  Hotel  Sherman  where  the  association 
met  when  its  convention  was  last  held  in 
Chicago,  in  1911.  This  will  be  the  first 
gathering  of  the  national  association  in  two 
years  as  no  convention  was  held  last  year. 


Bureau  of  Standards  Studies  Central  Sta- 
tion  Hot  Water   Heating. 

In  a  report  of  the  activities  of  the  United 
States  Bureau  of  Standards  for  the  past 
year,  it  is  stated  that  the  bureau  has  made 
studies  of  central  water-heating  systems  in 
fifteen  cities  in  the  Middle  West,  for  the 
purpose  of  formulating  technical  standards 
of  service  for  such  central  heating  systems. 
The  work  is  carried  on  in  close  cooperation 
with  the  engineers  of  the  Indiana  Public 
Service  Commission  and  with  the  educational 
committee  of  the  National  District  Heating 
Association.  The  results  will  be  embodied  in 
a  circular  entitled  "Standards  of  Service  for 
Central  Heating  Plants,"  similar  to  the  circ- 
ulars already  published  by  the  Bureau  of 
Standards  on  "Standards  of  Gas  Service" 
and    "Standards    for    Electric    Service." 
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The  Weather  for  March,  1918 


New        bos-  I  Pitts-     Chi- 
York        ton     I  burgh     cago 


Highest  temperature,  degrees  F 74 

Date  of  highest  temperature 19 

Lowest  temperature,  degrees  F 16 

Date  of  lowest  temperatiwe 11 

Greatest  daily  range,  degrees  F 35 

Date  of  greatest  daily  range 19 

Least  daily  range,  degrees  F. .  .  . : 7 

Date  of  least  daily  range 14 

Normal  temperatiu*    for  month,  degrees  F 41.2 

Mean,  normal  mean  temp,  for  month,  deg.  F 37.5 

Total  rainfall,  in j  1.51 

Total  snowfall,  in |  0.6 

Normal  precipitation,  this  month,  in t  4. 1 

Total  wind  movement,  miles 14932 

Average  hourly  wind  velocity,  miles ,  20. 1 

Prevailing  direction  of  wind I  N.  VV. 

Number  of  clear  days 

Number  of  partly  cloudy  days 

Number  of  cloudy  days 

Number  of  days  on  which  rain  fell 

Number  of  davs  on  which  snow  fell 


9 

11 

11 

9 

2 

Snow  on  ground  at  end  of  month,  in I  None 


69 
31 
11 
11 

29  •  i 

30  ; 
5 

1   : 

37 
35 

3.19; 

.    12.8  I 
4.08J 
8484 
11.4 
S.  W. 
12 
10 
9 
3 
6 
None 


75 
20 
17 
11 
43 
10 

7 

12 
45 
39.5 

1.25' 

0.5  I 

3.01 
9148 

12.3 
N.  W. 
11 

6 
14 

5 

1 
I  None 


Mav 

1918 


St. 

Louis 


74 

21 

18 

10 

40 
9       i 
5       ' 

13      I 

42.2  I 

34.4  I 

2.051 

1.4  I 

2.55 

9361 

12.6  I 
S.  W.  I 

W  ! 
I  \ 

\  None  I 


84 
13 
22 
10 
49 
9 
7 
23 
52. 
43. 


0.67 

3.43 
0912 

14.7 

S.  W. 

15 

11 

5 

4 

None 


D  o  V     o-f    Mo  n  +  h 
RECORD  OF  THE  WEATHER  IN  NEW  YORK  FOR  MARCH.   1918. 
(Hourly   Observations  of  the   Relative    Humidity   are   Recorded   on    this   Chart.) 


12  14         16  18         20 

D  o  y      o-F    Mo  n  +  h 

RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  MARCH,  1918 


26        28 
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Day     o"f    Mo  nth 
RECORD    OF    THE    WEATHER    IN    PITTSBURGH    FOR    MARCH,    1918. 


Day     0"f    Mo  n  +  h 
RECORD  OF  THE  WEATHER  IN  CHICAGO  FOR  MARCH,   1918. 


12         14         16         18 
D  o  y      o-F    M  o  n  +  h 

RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  MARCH.  1918. 

Plotted  from  records  especially  compiled  for  Thk  Hkating    and    Ventilating    Magazine,    by    the 

United  States  Weather  Bureau. 
Heavy  lines  indicate  tempcraturo  in  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken   lines   indicate   relative   humidity    in   percentage  from  readings  taken  at  8  a.  m.  and  8  r.  m. 
S — clear,    P  C — partly  cloudy,     C — cloudy,     R — rain,      Sn — snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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The   War  and  the  Heating  Engineer 


Call  for  Trained  Men  by  Bureau  of  Mines. 

Important  chemical  and  other  technical 
engineering  work  necessary  for  the  prosecu- 
tion of  the  war  is  being  carried  on  by  the 
Bureau  of  Mines  Experiment  Station,  at 
Washington,  D.  C.  The  services  of  trained 
men  of  the  following  classifications  are 
urgently  needed: 

Instrument  Makers 
Laboratory  Assistants 
Laborers 


Thrift  Banks  to  Aid  War  Savings. 

A  thrift  bank  designed  to  sell  United  States 
thrift  stamps  automatically  has  been  adopted 
by  the  National  War  Saving  Committee, 
Thrift  banks  it  is  stated,  will  soon  be  found 
wherever  thrift  stamps  are  sold  by  authorized 
agents. 


Bacteriologists 
Biologists 

Chemists,  Inorganic 
Chemists,   Organic 
Chemists,  Physical 
Chemists,  Electro- 
Chemical  Engineers 
Draftsmen 
Electrical  Engineers 


President  Urges  Preparation  in  Engineer- 
ing. 

Acting  on  resolutions  submitted  by  a  com- 
mittee headed  by  Dean  M.  E.  Cooley  of  the 
College  of  Engineering,  University  of  Michi- 
gan, President  Wilson  has  written  a  personal 
letter,  which  appears  in  the  Michigan  Technic 
for  March,  urging  preparation  in  engineering 
as  a  means  to  help  fight  the  war  and  to  help 
the  reconstruction 
after  the  war. 
Dean  Cooley  states 
that  the  attendance 
in  engineering 
since  this  country 
entered  the  war 
has  fallen  off  from 
25%  to  35%.  Hard- 
ly a  day  passes 
without  calls  from 
the  army  or  navy 
for  the  univers- 
ity's more  advanc- 
ed students.  As  a 
result  the  graduat- 
ing classes  this 
year  will  not  be 
more  than  half 
their  usual  size. 
The  Engineer  En- 
listed Reserve 
Corps  and  the 
Naval  Reserve 
Force,  now  that 
they  have  been 
established,  will  no 
doubt  keep  in  col- 
lege many  who 
would      otherwise 

or  serve  as  a  civil-    MESSAGE    OF    APPRECIATION    FROM    TREASURY    DE-    ^^'     ^^    ^^\^y?!* 
ian.  PARTMENT.  versity   of   Michi- 


Machinists 
Physiologists 
Plumbers 
Steamfitters 
Stenographers 
Skilled   labor   of   vari- 
ous kinds. 

If  your  training  fits  you  for  any  of  these 
occupations,  send  to  the  Bureau  of  Mines, 
American  Univers- 
ity Experiment  Sta- 
tion, Washington, 
D.  C,  for  blank 
forms.  When  prop- 
erly executed  and 
returned  by  you, 
these  forms  will  be 
placed  on  file,  and 
when  a  vacancy 
occurs  you  will  be 
considered  for  it 
and  will  be  notified 
if  your  services  are 
desired. 

If  you  are  a  reg- 
istrant in  the  draft, 
and  have  not  yet 
been  ordered  to 
camp,  it  may  be 
possible  to  have 
you  immediately 
inducted  into  the 
service  for  work 
here. 

If  you  are  not  in 
the  draft,  but  feel 
that  you  wish  to 
serve  your  country 
in  the  present  cri- 
sis, you  can  enlist, 
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gan  there  are  between  250  and  300  upper 
classmen  in  these  reserves,  but  even  that  is  a 
small  percentage  of  th^  usual  attendance  of 
1400  or  1500. 


of  War- Savings  Stamps  daily,  enough  money 
to  build  more  than  10,000  tons  of  shipping. 
It  has  received,  to  date,  funds  for  the  build- 
ing of  420,000  tons  or  84  ships  of  5,000  tons 
each. 


Ordnance  Department  Still  Calling  for  In- 
spectors and  Engineers  of  Tests. 

Among  the  urgent  needs  of  the  Ordnance 
Department  in  the  way  of  inspectors  and 
engineers  of  tests,  the  following  are  given 
special  prominence: 

Engineers  -of  tests  of  ordnance  material, 
inspectors  of  artillery  ammunition,  metallurgi- 
cal chemists,  assistant  inspectors  of  cannon 
(forging  operations),  assistant  inspectors  of 
gun  carriages  and  of  gun  carriage  parts,  as- 
sistant inspectors  of  gunfire  control  instru- 
ments, assistant  inspectors  of  motor  vehicles, 
and  assistant  inspectors  of  artillery  wheels.  A 
list  given  of  plants  within  a  radius  of  50 
miles  of  New  York  City,  furnishing  artillery 
ammunition  materials  for  the  Ordnance  De- 
partment, contains  no  less  than  116  such 
plants. 

All  of  the  positions  mentioned  are  under 
the  civil  service. 


Progress  of  War- Savings  Campaign. 

The  receipts  of  the  Treasury  Department 
through  the  sale  of  War-Savings  and  Thrift 
Stamps  through  February,  have  equalled 
$75,000,000.  The  receipts  for  the  month  of 
February  totalled  $41,000,000,  as  against 
$37,000,000  received  through  the  War- Savings 
campaign  in  England  for  the  same  period, 
despite  the  fact  that  the  campaign  has  been 
running  there  for  over  two  years. 

The  receipts  are  coming  in  to  the  Treasury 
Department  at  the  rate  of  about  $2,000,000  a 
day.  In  other  words,  the  receipts  in  this 
country,  after  three  months,  are  already  run- 
ning at  the  same  rate  which  England  has 
reached  after  two  years. 

The  total  receipts  in  England  up  to  Janu- 
ary 26,  1918,  were  $550,000,000.  At  the  rate 
at  which  the  campaign  is  running  here,  we 
shall  reach  this  total  inside  of  the  year 
allowed  by  Congress  for  the  present  cam- 
paign. If  the  rate  continues  to  increase  as  it 
has  been  increasing  during  the  past  month, 
there  should  be  no  difficulty  in  attaining  the 
$2,000,000,000  goal  set  by  Congress  for  the 
year's  campaign. 

If  the  campaign  attains  the  goal  set,  it  will 
cover  the  entire  cost  of  the  government's  ship 
building  programme  for  the  year.  Already 
the  government  is  receiving  from  the  buyers 


Are  You  Going  or  Coining? 

Under  the  heading  of  "Are  You  Going  or 
Coming?"  what  are  described  as  "a  few 
pointed  questions,"  are  addressed  to  Ameri- 
can business  men  by  W.  M.  Hart,  advertising 
manager  of  Photoplay,  the  matter  occupying 
a  full  page  in  the  Chicago  Tribune. 

Some  of   Mr.   Hart's  points  are: 

Did  you  think  that  you  could  embalm  your 
business  for  the  period  of  the  war  and  then 
resusciate  it  at  will?    It  can't  be  done. 

You  cannot  wait  until  after  the  war  to 
join  this  select  coterie  of  the  men  who 
carried  on.  You  will  have  to  do  it  now. 
There  is  no  cure  for  arrested  development. 

How  long  do  you  think  your  good-will  is 
good  for,  anyway,  if  left  to  itself — even  in 
normal  times? 

You  cannot  starve  your  business  and  make 
it  win.  But  you  can  cut  out  the  frills  and 
give  it  nourishment! 

The  United  States  is  not  going  to  quit — 
why  should  you? 


Heating  Men  in  Military   Service. 

Major  J.  W.  H.  Myrick,  of  the  Auto  force 
Ventilating  System,  Boston,  announces  that 
he  has  a  service  flag  spread  to  the  breeze  at 
his  residence  on  account  of  the  enlistment 
of  Mrs.  Myrick  as  yeoman  in  the  United 
States  Naval  Reserve  Force.  Mrs.  Myrick 
successfully  passed  the  civil  service  examina- 
tion and  is  stationed  at  the  Boston  Navy 
Yard  on  special   duty. 

Sergeant  C.  T.  Sedden,  formerly  business 
manager  of  the  Wm.  H.  Seden  Plumbing  & 
Heating  Co.,  Columbus,  O.,  who  enlisted  in 
the  cavalry  for  border  service,  has  been 
transferred  to  the  heavy  artillery  and  is 
stationed  at  Camp  Stanley,  Leon  Springs, 
Texas. 

First  Lieutenant  Wallace  J.  Pattison, 
U.  S.  R.  Engineers,  a  nephew  of  Major  W. 
M.  Pattison,  President  of  the  W.  M.  Patti- 
son Supply  Co.,  Cleveland,  O.,  was  one  of 
thp  survivors  of  the  transport  Tuscania, 
which  was  torpedoed  and  ^unk  off  the  Irish 
coast   recently. 

D.  P.  Carter,  of  Kingston,  Pa.,  has  re- 
ceived  a   commission    as    lieutenant   and   has 
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been  detailed  to  the  Gunpowder  Reservation, 
in  Baltimore. 

Oliver  E.  Willis,  formerly  with  the  Vapor 
Heating  Co.,  New  York,  has  been  commis- 
sioned first  lieutenant  in  the  Ordnance  Re- 
serve Corps  and  has  been  assigned  to  active 
duty  with  the  American  Ordnance  Base  Depot 
in   France. 

Theodore  W.  Littje,  vice-president  of  the 
Walworth  Mfg.  Co.,  Boston,  Mass.,  has 
joined  the  government  forces  in  Washington 
where  he  is  responsible  for  the  proper  dis- 
tribution of  the  mill  production  in  textile 
materials  to  the  various  quartermasters'  de- 
pots   throughout    the    country. 


Camp  Utilities  Department  to  Handle  Me- 
chanical Equipment. 

A  utilities  department  has  been  established 
at  Camp  Grant,  Rockford,  111.,  to  take  care 
of  the  proper  lighting,  heating,  water  supply 
and  ventilation  in  the  camp.  The  department 
is  made  up  of  350  enlisted  men,  with  Major 
Paul  Doty  in  charge  of  the  department. 


New  York  Merchants'  Association  Estab- 
lishes Industrial  Bureau. 

A  service  to  keep  manufacturers  informed 
of  all  government  regulations  affecting  in- 
dustry, as  well  as  the  methods  employed  by 
manufacturers  to  meet  the  numerous  war 
problems,  has  been  established  by  the  Mer- 
chants' Association  of  New  York,  and  will 
be  known  as  the  Industrial  Bureau  of  the 
Merchants'  Association.  It  is  stated  that  the 
bureau  will  be  glad  to  give  information  and 
assistance  to  manufacturers  at  any  time. 


Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month  an 
index  to  the  important  articles  on  the  subject  of 
hentinp  and  ventilation  that  have  appeared  in  the 
columns  of  our  contemporaries.  Copies  of  any  of 
the  journals  contaAning  the  article  mentioned  may 
br  obtained  from  The  Heating  and  Ventilating 
Magazine  on  receipt  of  the  stated  price. 

EV.\P0RATI0N 

Some  General  Aspects  of  Evaporation  and 
Drying.  Hugh  K.  Moore.  4500  w.  Met  & 
Chem  Eng— Feb.  1,  1918.  Serial,  1st  part. 
General   theory  and  practice.    60c. 

rVEL    SAVING 

P'uel  Saving  in  Household  Heating.  Robert 
E.  Dillon.  Ills.  3000  w.  Gen  Elec  Rev— 
Feb..  1918.  Urges  efficient  management  of 
domestic  heating  plants.     40c. 


Suggestions    for    Research    Lraboratory    In 
Heating   and   Ventilation. 

Editor  Heating  and  Ventilating  Magazine  : 

Realizing  the  fact  that  our  country  at  the 
present  moment  is  engaged  in  a  gigantic 
task  of  world-wide  importance,  appreciating 
that  it  requires  the  sincere  and  efficient  co- 
operation of  all  bodies  that  are  in  a  position 
to  aid  the  national  endeavor,  and  feeling 
certain  that  The  American  Society  of  Heat- 
ing and  Ventilating  Engineers,  as  a  body, 
has  the  will  and  power  to  help  very  materially 
in  the  good  cause,  I  will  look  at  the  subject 
of  suggestions  for  laboratory  research  simply 
from  the  national  service  point  of  view.  I 
think  this  is  the  way  the  society  should  look 
at  its  proposed  research  bureau  just  now. 

After  the  war  is  over  there  will  be  plenty 
of  time  and  opportunity  to  investigate  along 
lines  of  association,  or  trade,  service.  There- 
fore, I  would  suggest  that  the  first  step  be 
an  offer  of  the  laboratory  service  to  the 
United  States  government  for  investigations 
along  any  specific  lines  of  heat  generation, 
manipulation,  utilization,  or  conservation,  as 
may  be  desired  by  the  government  during  the 
period  of  the  war.  If  the  government  can- 
not use  the  laboratory  advantageously  at 
present,  I  think  it  should  co-operate  with  the 
government  as  much  as  possible  so  that  no 
conflict  of  opinion  may  ensue. 

Fuel  conservation  is,  presumably,  the  first 
and  most  important  problem  for  investiga- 
tion. This  subject  may  be  divided  as  fol- 
lows: 

1.  Determination  of  more  economical  ways 
to  burn  both  bituminous  and  anthracite  coals 
so  that  more  heat  will  become  available  for 
useful  service. 

2.  Determination  of  more  efficient  means 
for  harnessing  the  heat  given  off  by  the  fuel 
so  that  less  heat  will  be  lost  up  the  chimney 
and  elsewhere. 

3.  Determination  of  more  effective  means 
or  methods  for  transmitting,  with  the  least 
possible  loss,  heat  from  its  source  of  genera- 
tion  to   its   destination   for  utilization. 

4.  Determination  of  the  most  effective 
means  and  methods  of  utilizing  heat  in  an 
economical  way  without  detriment  or  injury 
to  health,  working  capacity,  business  efficiency 
or  morale  of  the  public. 

5.  Determination  of  means  of  avoiding 
undue  heat  loss  from  buildings  of  different 
kinds,  and  the   simple  repairs  or  changes   so 
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^  essential  in  many  buildings  to  prevent  un- 
necessary heat  loss. 

6.  Determination  of  prompt  and  effective 
publicity  of  the  information  obtained  so  that 
the  public  will  be  enlightened  and  millions  of 
coal  users  put  in  a  position  to  burn  fuel  and 
use  its  heat  in  a  more  economical  manner 
than  exists  at  present 

I  do  not  think  the  society  should  cause  any 
research  to  be  made,  at  this  time,  along  any 
lines  that  do  not  tend  to  help  the  government 
and  nation  in  the  present  crisis. 

Service  to  the  nation  is  the  first  call.  Serv- 
ice to  ourselves  as  individuals  should  come 
after  the  future  security  of  the  nation  has  been 
firmly  established. 

Scranton,  Pa.  T.  N.  T. 


Three- Store    Heating    Problem. 

Editor  Heating  and  Venthating  Magazine  : 

We  enclose  you  a  sketch  of  three  store 
buildings  in  the  center  of  a  block  which 
have  no  exposure  but  front  and  back.  It  has 
been  hard  to  determine  exactly  how  much 
heating  surface  is  necessary  to  put  in  build- 
ings of  this  class.  If  you  figure  the  whole 
surface  as  exposed,  that  is,  all  of  it,  you 
usually  get  entirely  too  much  heating  sur- 
face. What  I  wish  to  know  is  the  safe 
way  of  figuring  radiation  in  this  class  of 
buildings.  You  can  assume  that  these  build- 
ings have  basements  underneath  and  are  one 
or  two  stories  high,  as  will  suit  your  con- 
venience. Also  you  can  assume  the  width 
and  length  of  the  building,  thickness  of  the 
walls,  and  the  glass.     I  do  not  see  anything 
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FIG.  l.—PLAN    OP    THREE-STORE    BUILDING 
SUBMITTED   BY    CORRESPONDENT. 
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FIG.  2.— ONE  METHOD  OP  HEATING  THREE- 
STORE  BUILDING. 

in  your  Data  Sheets,  or  information  that 
has  been  running  through  the  magazine  this 
past  year,  that  gives  any  information  on 
buildings  situated  as  these  are. 

This  comes  up  quite  frequently,  and  there 
seems  to  be  quite  a  variation  in  the  amount 
of    radiation   figured. 

Louisville,  Ky.  W.  C.G.&Co. 

Our  correspondent's  question  is  one  which 
often  puzzles  heating  men  and  many  good 
engineers  have  varying  opinions  as  to  how 
such  a  proposition  should  be  figured.  The 
sketch  as  submitted  by  our  reader  is  shown 
in  Fig.  1  and  consists  of  three  stores  Nos.  !, 
2  and  3,  No.  1  having  a  straight  front  and 
Nos.  2  and  3  having  set-in  vestibules  and 
show-windows  of  plate  glass.  The  rear  wall 
of  each  store  has  three  windows  and  Nos. 
1  and  3  have  warm  stores  next  to  them  so 
that  the  only  exposure  is  at  the  front  and 
back. 

Our  correspondent  desires  us  to  figure  the 
radiation  for  these  stores,  making  our  ownt 
assumption  as  to  walls,  basements,  etc.  Sup- 
pose Store  No.  1  has  a  concrete  floor  laid  on 
dirt  and  a  plaster  ceiling  forming  a  furred-in 
space  immediately  below  the  roof;  i.  e.,  No. 
1  is  a  one-story  proposition  without  basement. 
No.  2,  let  us  assume,  is  a  two-story  and  base- 
ment store,  with  heat  in  the  basement  and 
story  above.  No.  3,  we  will  suppose,  is  simi- 
lar to  No.  1,  except  that  it  has  a  cold  base- 
ment beneath.  Buildings  face  south,  outside^ 
temperature — 10*,  inside  temperature  60*  i 
height,  13  ft.;  length  of  stores  58  ft;  widtU 
16  ft;  area  of  glass,  transom  and  door  ini 
front  of  No.  1,  57  sq.  ft;  in  rear  45  sq.  ff^- 
area  of  glass  and  door  in  front  of  Nos.  2^ 
and  3,  308  sq.  ft. ;  in  rear,  45  sq.  ft 
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TO   COMPUTE   NO.    1  : 

Pront  Wall,  12-in.  brick. 
16  X  13  =  208  sq.  ft. 
Glass  57    "     " 


STORE  NO.  2 

Front  wall 

28  X  13  =  364  sq.  ft 
Glass  28  X  11  =  308  sq.  ft. 


Net  Wall       151    " 
B.  T.  U.  for  front  wall. 
60° 
—10*' 


Net  wall  56  sq.  ft. 

308   X    70     =  21560  B.  T.  U. 
56    X    16.1  =     902  B.  T.  U. 


70**  temp.   diff.  glass  =  70 
ard  Data  Sheet  1-F) 

12-in.   brick  =  16.1 
ard  Data  Sheet  1-A) 


Total  =  22462  B.  T.  U. 
(See  Stand-      one  air  change 

20  ft.  back 
(See  Stand-      same    as    No.    1  =  5283  B.T.U. 


Glass 

57  X  70      =  3990  B.T.U. 
Wall 

151  X  16.1  =  2431  B.  T.  U. 
Leakage  20  ft. 
back   from   wall 
one  air  change: 
16  X  13  X  20  =  4160  cu.  ft.  times  factor  of 

1.27  (See  Standard  Data  Sheet  No.  3) 
4160  X   1.27  =  5283  B.T.U. 


11704  B.T.U.  for  front  wall. 


Rear  Wall 
Total  wall: 
16  X   13  =  208  sq. 
Glass         =    45    " 


ft. 


Net  wall       163    "      " 

B.  T.  U.  Glass  45  X  70     =  3150 

B.  T.  U.  Wall  163  X  16.1  =  2744 

Leakage  20  ft.  back  = 

16  X  13  X  20  =  4160  cu.  ft 

4160  X  1.27  =  5283 


11177  B.T.U. 
Increase  for  north  exposure, 
15%  ^    1676 


12853  B.  T.   U. 


total   for  rear  wall. 


The  roof  space  (assuming  35*  as  the  low- 
est temperature  and  lath  and  plaster  ceiling) 
has  a  factor  of  21.7  (See  Standard  Data 
Sheet  No.  1-G)  and  the  total  ceiling  loss  is 
16  X  58.x  21.7  =  20137.6  B.T.U. 
Placing  half  of  this  ceiling  loss  on  the  front 
wall   gives    11704  +  20137/2  = 

11704  -f  10069      =  21773  B.T.U. 
and  for  the  rear  wall 

12853  +  10069      =  22922  B.  T.  U. 

This  gives  for  the  front  21773  -^  250  =  87 
sq.  ft  Doubling  for  being  near  door  (See 
Standard  Data  Sheet  No.  13)  gives  two 
radiators  each  of  87  sq.  ft  at  the  front  of 
the  store  and  for  the  rear  22922  -^  250  =  91 
sq.  ft.  or  two  radiators  each  of  45  sq.  ft  at 
rear  of  store. 


Total  B.  T.  U.  =  27745  for  front  wall. 

Rear  wall. 
Same  as  No.  1  or  12853  B.  T.  U. 

This  store  having  a  warm  ceiling  and  floor 
no  further  additions  are  required  so  that  the 
surface  at  the  front  will  be  27745/250  =  111 
sq.  ft.  and  doubling  for  door  gives  two  radia- 
tors of  110  sq.ft  each. 

For  the  rear  wall  there  will  be  12853/250  = 
51  sq.  ft.  needed  or  two  radiators  of  25  sq.  ft 
each. 

FOR   STORE    NO.    3 

Front  wall 

B.  T.  U.  loss  same  as  No.  2  27745  B.T.U. 
Rear  wall 

B.  T.  U.  loss  same  as  No.  2  12853  B.  T.  U. 
Ceiling  loss  same  as  No.   1  20137  B.T.U. 
Floor  loss — say  ordinary  dou- 
ble  thick    flooring    without 

lath   or   plaster    factor   for 

35°     (See    Standard    Data 

Sheet      No.       l-G)       10.8 

16  X  58  X   10.8 10022  B.T.U. 

Total  loss  for  front  of  store  is 
27745  for  wall  and  glass 
10069  for  one-half  of  ceiling 
5011  for  one  half  of  floor. 


42825  B.  T.  U.  -^  250  =  171  sq.  ft  for  front 
Total  loss  for  rear  is 
12853  for  wall  and  glass 
10069  for  one-half  of  ceiling 
5011  for  one-half  of  floor 


27933  B.  T.  U.  -^  250  =  111  sq.  ft  for  rear. 

Doubling  the  front  radiators  for  door  makes 
too  large  units  to  be  desirable  so  that  it  will 
give  better  sizing  to  put  the  radiation  for 
the  front  wall,  glass  and  leakage  in  the 
front,  the  radiation  for  the  rear  wall,  glass 
and  leakage  in  the  rear  and  to  provide  two 
intermediate  radiators  to  care  for  the  floor 
and  ceiling  located  in  the  middle  of  the  store. 
This  gives  distribution  as  follows: 
Front  wall  losses : 

27745  B.T.U.  -^-  250  =  111,  or  two  radia- 
tors of  110  sq.  ft  each  after  doubling  for 
door. 
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Rear  wall  losses: 

12853  B.T.U.  -5-  250  =  51  sq.ft 
Floor  and  ceiling  losses: 

20137  B.  T.  U. 

10022  B.  T.  U. 


30159-^250=120  sq.ft.  in  middle  of  store, 
or  two  radiators  of  60  sq.  ft.  each. 

Our  correspondent's  question  doubtless  re- 
lates to  the  amount  of  leakage  to  allow  for 
in  large  spaces  of  small  exposure.  This  is  a 
subject  on  which  engineers  will  diflfer,  but 
20  ft.  back  from  the  exposed  wall  is  entirely 
sufficient  to  cover  all  ordinary  needs.  This 
is  based  on  the  fact  that  in  an  ordinary 
room  one  air  change  an  hour  is  entirely 
sufficient  for  ordinary  cases  and  the  average 
room  is  very  seldom  over  20  ft  deep. 

On  the  other  hand,  if  it  is  desired  to  warm 
up  the  air  in  a  room  in  a  given  length  of 
time  the  heat  required  for  the  whole  cubic 
contents  must  be  considered.  It  is  the  cus- 
tom of  one  engineer  when  putting  in  radia- 
tors for  interior  corridors  in  schools,  where 
there  is  no  exposure  whatsoever,  to  put  in  a 
radiator  sized  for  one  air  change  per  hour 
so  as  to  heat  up  these  corridors  in  the  morn- 
ing after  they  have  cooled  down  over  night. 


would  get  air  bound  the  way  you  show  it. 
The  supply  should  be  in  center  of  branch  tee 
instead  of  the  end  and  the  air  valve  in  top 
of  the  return  tee. 
The   return   bend   or   bracket   coil,    Fig.   2, 


FIG.     l-A.— COIL     AS     REVISED     BY     CORRE- 
SPONDENT. 

should  be  fed  at  the  bottom  and  return 
through  same  pipe  and  the  air  valve  placed 
at  the  top. 

We  once  did  a  school  job,  using  circulating 
coils  under  windows  40  ft.  long  and  indirect 
box  coils  10  pipes  high,  4  ft.  long,  all  fed 
and  returned  through  a  single  pipe  and  no 
returns  on  the  job  except  at  the  end  of  the 


Proper  Connections  for  Pipe  Coils. 

Editor  Heating  and  Ventilating  Magazine  : 

Referring  to  the  article  in  your  March 
number  on  "Meeting  the  High  Cost  of  Heat- 
ing and  Ventilating  Apparatus,"  I  offer  the 
following  suggestions: 

When  I  commenced  business  about  forty 
years  ago,  we  used  pipe  coils  almost  ex- 
clusively except  for  residences.  For  circulat- 
ing coils  under  40  ft  long,  mitre  coils  and 
bracket  coils,  we  fed  and  returned  through  a 
Eingle  pipe.  The  mitre  coil.  Fig.  1  shown  on 
page  15  could  be  simplified  by  using  a  single 
connection  at  the  bottom  of  return  tee,  doing 
away  with  a  lot  of  pipe  connections  and 
check  valves.     I  think  the  mitre  coil  as  shown 
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FIG.  1— COIL  CRITICISED  BY  CORRESPOND- 
ENT. 


FIG.  2-A.— RETURN  BEND  COIL  AS  ADVO- 
CATED  BY  CORRESPONDENT. 

main   supplies    in   basement    The    circulation 
was  perfect    I   still   have  the  plans   of   this 
job  on  file. 
Chicago.  L.  H.  P. 

The  method  of  coil  connection  objected  to 
by  our  correspondent— who,  by  his  letterhead, 
is  the  president  of  an  old  firm  of  heating, 
ventilating  and  power  plant  contractors  estab- 
lished since  1877 — is  shown  in  Fig.  1  and 
the  proposed  change  in  Fig.  l-A.  Owing  to 
our  reader's  long  experience  and  responsible 
position  we  have  considered  his  suggestions 
most  carefully  and  checked  up  his  scheme 
with  several  other  authorities,  beside  the 
author  of  the  article  in  question. 

We  find  in  Harding  and  Willard's  new 
reference  work  on  "Heating  and  Ventilation" 
p.  96,  an  illustration  of  a  typical  miter  wall 
coil  and  the  pipe  connections  thereto.  This 
coil  is  fed  from  the  end  of  the  top  manifold 
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just  as  originally  shown  in  our  article  and 
the  air  valve  is  indicated  in  two  positions — 
one  on  the  top  of  the  return  manifold  (as 
advocated  by  our  correspondent)  and  the 
other  near  the  bottom  of  the  return  mani- 
fold (or  very  close  to  the  point  where  it  was 
located  in  the  article). 

"Modern  Engineering  Practice,"  a  work  of 
twelve  volumes  compiled  by  the  American 
School  of  Correspondence,  gives  on  p.  62 
of  Vol.  XII  a  view  of  a  typical  miter  coil. 
They  also  follow  the  idea  of  feeding  the  top 
manifold  at  the  end  and  of  locating  the  air 
valve  just  above  the  bottom  of  the  return 
manifold. 

Other  authorities  show  similar  connections. 
In  only  a  very  few  instances  ts  a  manifold 
with  a  back  outlet  even  considered  and  we 
have  seen  hundreds  of  walls  coils  connected 
up  on  the  supply  end  as  illustrated  in  the 
original  article,  and  they  were  giving  perfect 
satisfaction.  Therefore,  while  we  are  in- 
clined to  believe  that  our  correspondent's 
scheme  of  feeding  is  perfectly  feasible,  we 
cannot  admit  that  the  method  of  feeding 
shown  in  the  original  article  is  out  of  line 
with  the  very  best  practice;  it  certainly  shows 
no  indications  of  any  liability  to  give  trouble 
in  operation. 

Our  correspondent  also  says  he  believes  a 
coil  so  connected  would  air  bind.  The  only 
way  air  binding  can  be  obtained  in  a  coil  is 
by  the  steam  travelling  through  one  or  more 
lines  of  pipe,  reaching  the  return  manifold  m 
advance  of  the  steam  traveling  by  other 
routes  and  closing  the  air  valve  before  the 
air  in  the  slower  operating  pipes  is  expelled. 
If  our  correspondent  will  compare  carefully 
the  length  of  steam  travel  on  the  coil  origi- 
nally illustrated  he  will  find  that  the  steam 
travel  from  the  point  where  it  enters  the 
supply  manifold  to  the  point  where  it  leaves 
the  return  manifold  is  exactly  the  same  length 
no  matter  which  pipe  is  considered,  the  shorter 
pipes  of  the  coil  requiring  the  steam  to  pass 
through  the  entire  length  of  both  supply  and 
return  manifolds.  Thus  a  much  more  even 
travel  of  steam  down  all  the  pipes  toward  the 
air  valve  is  assured  and  if  this  travel  is  at  an 
exactly  equal  rate  all  the  pipes  will  be  com- 
pletely rid  of  air  and  filled  with* steam  during 
the  same  interval  of  time,  thus  insuring  that 
at  the  time  the  steam  reaches  the  air  valve 
all  pipes  of  the  coil  are  freed  of  air  and  prop- 
erly filled  with  steam. 

With  the  correspondent's  scheme  of  center 
feeding  at  the  supply  manifold  as  herein  illus- 
trated we  believe  there  would  be  a  great  tend- 
ency of  the  entering  steam  to  drive  down  the 
middle  pipes  of  the  coil  due  to  its  entering 
velocity.  While  this  might  not  be  sufficient  to 
cause  serious  trouble  the  tendency  would  be  to 
heat  these  pipes  first  and  to  shut  the  air  valve 


before  the  top  and  bottom  pipes  of  the  coil  are 
blown  out. 

The  only  other  way  steam  could  get  to  the 
air  valve,  of  course,  is  through  the  drip  con- 
nection of  the  coil  and  this  is  exactly  the 
reason  of  inserting  the  check  at  that  point  so 
that  under  no  possibility  could  the  coil  feed 
through  both  pipes  or  "back-fire"  so  as  to 
close  off  the  air  valve  before  being  fully  blown 
out. 

The  location  of  the  air  valve  on  the  top  of 
the  return  manifold  we  regard  as  wrong 
fundamentally  owing  to  the  steam  vapor  being 
lighter  than  the  air  and  always  seeking  the 
higher  portions  of  the  radiating  surface.  No 
one  would  think  of  putting  an  automatic  air 
valve  on  a  radiator  at  the  top  for  this  very 
reason  and  we  do  not  believe  it  is  generally 
considered  good  practice  on  coils.  On  the 
other  hand,  the  tendency  to  air  bind  the  coil 
by  locating  the  air  valve  in  this  position  may 
not  be  serious  enough  to  cause  unsatisfactory 
results;  the  air  valve  is  most  efficient  when 
kept  as  low  as  possible. 

The  return  bend  coil  (originally  illustrated  in 
Fig.  2,  p.  16,  of  March  issue)  as  proposed  by 
correspondent,  is  shown  in  Fig.  2A  and  con- 
sists of  a  regular  return  bend  coil  supplied  at 
the  bottom  by  a  one-pipe  steam  connection 
and  terminating  at  the  top  end  in  an  elbow 
on  top  of  which  is  set  an  automatic  air  valve. 
There  is  no  question  but  that  a  coil  so  con- 
nected would  operate  but  how  satisfactorily 
is  problematical.  We  are  unable  to  locate  any 
authority  who  advocates  such  a  connection 
and  most  heating  engineers  fight  shy  of  one- 
pipe  coils  with  manifolds  to  say  nothing  of 
one-pipe  return-bend  coils.  The  long  travel 
that  the  ever  increasing  quantity  of  condensa- 
tion must  negotiate  before  getting  out  of  the 
small  pipe  of  the  coil  and  into  the  larger 
main  including  pouring  down  through  return 
bends  against  the  flow  of  steam  instead  of 
with  it  makes  us  very  dubious  as  to  this 
arrangement  for  general  work. 

It  would  be  very  easy  to  get  a  coil  wherein 
the  pipe  near  the  bottom  would  not  have 
sufficient  area  to  permit  easy  and  noiseless 
passage  of  the  returns  flowing  back  against 
the  steam.  For  this  reason  we  are  of  the 
opinion  that  while  the  coil  shown  in  Fig.  2-A, 
with  careful  design,  could  be  made  to  work 
in  a  reasonably  efficient  manner,  the  flow 
of  the  condensation  in  the  coil  should  be 
with  and  not  against  the  flow  of  steam. 
Such  a  result  is  obtained  with  the  original 
Fig.  2,  but  not  with  correspondent's  sug- 
gested Fig.  2-A. 


Comparative     Cost    of     Pipe     Coils     and 

Radiators. 
Editor  Heating  and  Ventilating  Magazine: 
I  note  with  interest  in  your  March,  1918, 
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issue  an  artcle  on  "Meeting  the  High  Cost 
of  Heating  and  Ventilating  Apparatus,"  in 
which  it  is  suggested  that  pipe  coils  be  used 
instead  of  radiators. 

As  contractors,  we  believe  that  this  is  mis- 
leading and  confusing  to  the  public,  taking 
into  consideration  the  cost  of  steamfitters' 
and  steam  fitters'  helpers'  wages,  the  cost  of 
cutting  and  threading  the  pipe  and  the  cost 
of  raw  pipe  itself,  and  taking  into  considera- 
tion the  use  of  hook  plates,  screws,  manifold 
headers  and  the  cost  of  two  valves  on  a  sup- 
posed one-pipe  unit;  it  is  demoralizing  in 
the  extreme. 

New  York  City.  J.  C.  W. 

We  are  not  quite  clear  as  to  just  what  our 
correspondent  means  unless  it  is  that  he 
wants  to  assert  that  pipe  coils  are  more  ex- 
pensive to  install  than  direct  cast-iron  radia- 
tion to  give  equal  heating  effect.  If  this  is 
his  position  we  hardly  feel  that  we  can  agree 
w^ith  him.  Of  course  there  is  a  time,  how- 
ever, when  the  size  of  the  heating  units  gets 
down  to  such  small  limits  that  it  would  cost 
more  to  make  up  a  coil  than  it  would  to  use 
a  small  radiator. 

With  the  unsettled  conditions  in  the  labor 
market  at  present,  it  is  hard  to  make  a  com- 
parison that  would  be  applicable  to  all  parts 
of  the  country,  but  it  must  be  universally 
recognized  that  coils  were  cheaper  to  use 
under  pre-war  conditions  as  their  constant 
employment  in  all  places  where  cost  super- 
seded  appearances   amply  testifies. 

Coils  are  used  almost  exclusively  in  large 
garages,  factories,  manufacturing  plants, 
school  basements,  etc.  It  is  also  a  well- 
known  fact  that  cast-iron  radiation  has  in- 
creased in  cost  nearly  150%  since  the  begin- 
ning of  the  war.  Therefore,  unless  steam- 
fitters*  wages,  the  cost  of  black  iron  pipe  and 
fittings,  hook  plates  and  all  the  other  parts 
used  in  coil  work  have  each  and  every  one 
increased  in  like  proportion  the  cost  of  coil 
work  would  remain  relatively  cheaper.  We 
do  not  believe  that  on  the  average  such  large 
increases  in  wages  and  the  cost  of  pipe,  etc., 
have  taken  place  and,  therefore,  it  hardly 
seems  reasonable  to  suppose  that  the  pipe 
coil  in  large  installations  will  cost  relatively 
more  under  present  conditions  than  it  did 
formerly.  On  the  contrary,  present  indica- 
tions seem  to  point  toward  making  a  greater 
saving  imder  present  conditions  than  form- 
erly. We  should  be  glad  to  hear  from  other 
contractors  in  regard  to  their  ideas  on  this 
matter. 


Novel  Method  of  Enclosing  Radiators 

Editor  Heating  and  Ventilating  Magazine  : 
The  January  number  of  The  Heating  and 


Ventilating  Magazine  duly  reached  my 
table  and  as  I  have  been  interested  in  gath- 
ering data  on  heating  standards  I  turned  to 
examine  your  latest  data  sheets.  On  No.  13 
under  "Computing  Radiation"  the  statement 
is  made  that  "Radiators  installed  so  that  the 
air  does  not  circulate  freely  around  them 
suffer  a  loss  of  efficiency  and  must  be  in- 
creased as  follows :  Recessed  radiators  20%, 
and  concealed   radiators   40%." 

This  agrees  with  all  other  data  and  in- 
formation I  have  been  able  to  obtain  from 
text-books  and  journals  and  records  of  tests. 

As,  perhaps,  you  know,  in  a  residence  it  is 
a  great  objection  to  have  the  radiators  ex- 
posed as  they  will  cause  the  dust  to  blacken 
the  walls  and  if  the  radiator  is  placed  under 
a  window  it  will  soon  soil  the  curtains  and 
hangings.  About  six  years  or  more  ago,  I 
designed  an  enclosure  for  concealing  the 
radiator  under  the  window,  which  allowed 
the  air  to  circulate  freely  and  therefore  did 
not  lose  in  efficiency  over  a  free  standing 
radiator.  It  also  had  the  effect  of  so  pro- 
tecting the  curtains  and  drapery  that  they 
were  not  affected  in  the  usual  way,  with  the 
accumulation  of  dust.  I  .have  been  using 
this  method  of  enclosing  for  the  last  six 
years  and  have  never  allowed  anything  for 
decreased  efficiency  but  have  figured  my  heat 
losses  and  proportioned  my  radiation  to  off- 
set the  heat  losses  as  usual.  I  compute  my 
heat  losses  by  Carpenter's  rule,  using  such 
co-efficients  for  B.T.  U.  as  in  my  opinion 
suit    materials    used    in    the    construction. 

This  method  of  enclosing  radiators  may  be 
of  more  interest  to  the  architect  than  to  the 
heating  engineer  as  it  provides  a  method  of 
attractively  installing  radiators  which  the 
usual  heating  engineer  considers  outside  of 
his   province. 

I  enclose  a  diagram  showing  the  method  of 
enclosing  a  radiator  under  a  window  and 
under  a  window  seat.  Both  the  window  seat 
and  the  sill  proper  remain  perfectly  cool,  and 
the  fact  that  during  the  present  extreme  win- 
ter all  of  my  heating  systems  installed  in 
this  way  have  kept  the  houses  warmed, 
makes  me  believe,  in  view  of  other  tests,  that 
a  radiator  so  enclosed  is  fully  100%  efficient. 
I  think  the  diagram  is  self-explanatory,  show- 
ing the  radiator  in  the  usual  enclosure  with 
a  grille  on  top  through  the  window  sill  and 
one  on  the  face,  with  the  addition  of  a  de- 
flector of  sheet  metal  fastened  to  the  sill  as 
shown  and  extending  over  and  down  about 
two-thirds  at  the  back  of  the  radiator.  This 
will  cause  the  cold  air  from  the  window  to 
drop  through  the  upper  grille  down  back  of 
the  radiator,  then  up  through,  similar  to  an 
indirect  radiator,  which  acts  to  induce  a 
current  of  air  along  the  lines  of  the  arrow. 
The  other  diagram  shows  the  same  arrange- 
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ment  applied  to  the  window  seat  Both  the 
window  seat,  the  back  and  sills  remain  cool 
and  there  appears  to  be  no  uncomfortable 
draft  from  the  window  sill,  as  the  air  all 
seems  to  be  drawn  down  through  the  grille. 
This  method  of  installing  has  been  recently- 
adopted  by  some  of  the  engineers  in  Detroit 
with  the  same  success  as  I  have  had. 

This  same  scheme  worked  equally  well  in 
sun  porches. 

Saginaw,  Mich.  J.F.B. 


case  taken  advantage  of  and  facilitated  by 
the  radiator  action,  instead  of  being  counter- 
acted by  the  upward  hot  air  flow  from  the 
radiator. 

Second,  the  air  thus  striking  the  radiator 
direct  from  the  cooling  surface  of  the  win- 
dow is  likely  to  be  much  cooler  in  tempera- 
ture than  air  circulating  around  the  floor  of 
the  room  from  which  the  ordinary  radiator 
draws  its  supply. 


Our  correspondent  has  submitted  a  sug- 
gestion which  should  prove  of  considerable 
benefit  to  our  readers.    Many  cases  are  met 


e/a 


FIG.      .l.—CORRESPONDENT'S      METHOD 
ENCLOSING     RADIATORS. 


OF 


with  in  regular  heating  work  where  con- 
cealment of  the  radiator  is  desirable  and  this 
is  usually  accomplished  only  with  some  loss 
of  efficiency.  A  careful  consideration  of  the 
method  of  installing  used  by  the  correspondent 
(as  illustrated  in  the  plan  and  elevation 
shown  in  Fig.  1)  shows  that  this  scheme 
should  produce  very  good  results, — in  fact, 
much  better  than  the  common  concealed 
radiator — for  the  following  reasons: 

First,  the  natural  tendency  of  the  cold  air 
against  the  window  glass  to  drop  is  in  this 


FIG.   2.— CORRESPONDENT'S   METHOD  OF  IN- 
STALLING   RADIATOR    UNDER    WINDOW 
SEAT. 

Where  a  small  window  radiator  is  usedwidi 
a  low  seat  the  seat  is  provided  with  a  flush 
cover  arranged  as  shown  in  Fig.  2.  The 
same  theory  of  operation  follows  here  as  in 
the  first  case  illustrated  and  the  results  at- 
tained are  about  the  same.  Whether  or  not 
the  correspondent  does  obtain  an  equal 
efficiency  with  radiators  so  placed,  when 
compared  with  those  standing  out  in  the 
open,  is  doubtful.  The  fact  that  without 
extra  allowance  these  radiators  heat  the  room 
might  only  indicate  that  the  method  of 'figur- 
ing used  is  sufficiently  safe  to  allow  a  slight 
reduction  in  radiator  efficiency  without  caus- 
ing trouble.  A  condensation  test  made  of 
two  equal-sized  radiators,  one  set  out  in  the 
open  and  the  other  enclosed  as  shown  could, 
we  believe,  show  a  slightly  gjreater  efficiency 
for  the  exposed  radiator. 

We  thank  our  correspondent  for  submitting 
this  suggestion  and  believe  it  is  a  great  im- 
provement over  the  common  method  of  con- 
cealing radiators. 


Garage   Heating. 

Editor  Heating  and  Ventilating  Magazine  : 

I  wish  to  thank  you  for  your  comments 
and  criticism  (in  April  issue)  but  regret  that 
I  did  not  use  more  care  in  explaining  the 
design. 
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(1)  It  is,  of  course,  absolutely  necessary  to 
have  an  air  valve  on  the  high  part  of  the 
circulating  loop  on  the  basement  ceiling  and 
looking  up  my  copy  of  the  sketch  submitted 
to  you  I  find  it  so  noted,  which  does  away 
with  an  air-relief  pipe. 

The  radiation  was  based  on  the  temperature 
in  the  garage  of  45*  R,  which,  of  course, 
would  have  some  effect  on  the  speed  of  the 
circulation.  The  most  radiation  was  placed 
in  the  ceiling  coils  and  in  other  jobs  of  simi- 
lar nature  was  placed  entirely  in  the  ceiling, 
with  no  coib  whatever  near  the  floor. 

Since  reading  the  April  number  I  have 
talked  with  the  owner  of  the  above  job  and 
he  advised  me  that  even  during  this  extreme 
winter  the  water  pipes  had  not  frozen  up 
in  his  garage  and  that  he  had  never  up  to 
this  time  found  it  necessary  to  open  the  main 
valve,  which  would  have  allowed  full  flow. 

I  wish  to  say  that  in  our  work  we  have 
had  less  complaint  in  garage  work  where  the 
coils  are  placed  near  the  ceiling  than  when 
they  are  placed  on  the  floor.  In  fact  we 
have  one  building  in  which  there  is  5000 
sq.  ft  of  floor  space,  four  doors,  constantly 
being  opened  and  closed,  in  which  all  of 
the  radiation  is  hung  about  30-in.  from  the 
ceiling,  which  is  perhaps  the  most  evenly- 
warmed  garage  building  in  the  city.  This 
may  be  accounted  for  by  the  fact  that  the 
opening  and  closing  of  the  doors  is  constantly 
circulating  the  air  similar  to  the  shafting  in 
cotton  mills  which  equalizes  the  heat  dis- 
tribution. In  my  work  I  have  found  it  im- 
possible to  get  radiation  near  the  floor  and 
also  at  the  point  of  the  greatest  exposure, 
which  always  is  the  door. 

(2)  In  your  heat  loss  co-efiicient  (Stand- 
ard Data  Sheet  No.  1-G)  you  have  the  heat 
loss  co-efficients  for  concrete  with  cinder  fill. 
Will  you  kindly  advise  me  what  depth  this 
cinderfill  is  based  on?  We  have  for  a  long 
time  been  trjring  to  get  the  heat  Iogs  co- 
efficients for  cinders,  but  so  far  have  been 
unable  to  get  anything  definite.  Your  heat 
loss  co-efficients,  being  given  in  connection 
with  concerte,  does  not  help  us  any,  as,  for 
a  matter  of  insulation,  we  might  want  to  pile 
the  cinders  3  ft.  deep. 

Saginaw,  Mich.  J.  F.  B. 

In  regard  to  Question  (1)  we  find  that  air 
valves  were  not  shown  on  the  original  sketch, 
but  it  was  evident  that  they  should  have  to  be 
so  placed.  While  it  is  entirely  likely  that 
heating  of  a  character  satisfactory  enough  for 
a  garage  might  be  obtained  by  the,  use  of 
ceiling  coils  alone  we  are  sure  that  most  of 
our  readers  will  agree  with  us  in  the  state- 
ment that  ceiling  radiation  is  not  the  most 
desirable  arrangement  and  if  the  opening  and 
closing  of  the  doors  produces  sufficient  circu- 


lation and  mixing  (as  our  correspondent 
states)  then  it  is  fair  to  assume  that  when 
the  doors  are  not  being  opened  the  heating 
will  be  imperfect  to  a  certain  extent. 

Of  course  where  the  space  conditions  will 
not  permit  the  locating  of  radiation  at  a 
lower  level,  the  next  best  thing  must  be  done 
but  if  it  is  possible  to  place  radiation  either 
on  the  ceiling  or  the  floor  it  must  be  con- 
ceded that  the  surface  will  be  more  efficient 
and  the  results — under  equal  conditions — 
more  satisfactory  if  the  floor  location  is 
used. 

In  regard  to  Question  (2)  the  heat 
loss  for  a  concrete  roof  slab  with 
"cinder  fill,"  as  called  for  in  Data  Sheet 
No.  1-G,  undoubtedly  refers  to  a  common 
4-in.  flat  concrete  roof  slab  on  which  the 
slope  and  crickets  are  formed  up  by  the  de- 
positing of  cinders  or  cinder  concrete  at  the 
high  points  and  grading  down  from  the  high 
points  toward  the  low  points  where  the  fill 
disappears  altogether.  We  do  not  think  that 
it  would  prove  economical  to  use  a  cinder  fill 
"three  feet"  thick  for  insulation  as  the  addi- 
tional, load  thus  thrown  on  the  roof  would 
result  in  added  cost  of  construction  so  that  a 
hung  ceiling  or  other  lighter  expedient  would 
be  more  economical  to  accomplish  tho  same 
result.  We  know  of  no  tests  on  cinders 
which  would  give  factors  for  a  fill  of  3  ft. 


Luminous  Paint  Instead  of  Electricity. 

A  Boston  hotel  with  a  large  electrical 
sign,  when  compelled  to  cut  ofiF  its  illumi- 
nation under  the  recent  Fuel  Administra- 
tion order  prohibiting  such  uses  of  current, 
had  the  sign  painted  with  luminous  paint, 
which  is  said  to  be  a  fairly  satisfactory 
war-time  substitute. 


Location  of  Theimostat  in  Ja-Nar'  Radiator 
Covering. 

In  describing  the  method  of  temperature 
control  secured  by  the  Ja  Nar'  radiator 
covering,  in  The  Heating  and  Ventilating 
Magazine  for  February,  1918,  it  was  ptated 
that  "this  system  makes  use  of  a  radiator 
covering  made  of  pressed  steel  equipped  with 
louvres  which  are  under  the  control  of  a 
thermostat  placed  in  the  room  and  as  near 
the  radiator  as  may  be  desired."  The  word, 
"thermometer"  should  have  been  used  in 
placed  of  "thermostat." 

As  was  brought  out  further  along  in  the 
article,  the  thermostat  itself,  which  controls 
the  opening  and  closing  of  the  louvres,  is 
placed  directly  in  the  housing  and  forms  an 
important  feature  of  the  completed  unit,  mak- 
ing the  unit  complete  in  itself  without  neces- 
sitating connection   to   any  outside  operating 
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agent.  The  thermostat  is  placed  in  the  current 
of  the  inflowing  room  air  entering  at  the  side 
of  the  radiator  and,  as  stated  in  the  article, 
causes  the  Ssrlphon  thermostat  to  travel  back- 
ward or  forward,  depending  on  the  tempera- 
ture, and  in  so  traveling  it  opens  or  closes  the 
series  of  louvres  which  extend  across  the 
face  of   the  covering. 


New  Type  of  Mnltiblade  Fan. 

To  the  majority  of  heating  and  ventilating 
engineers  and  manufacturers  of  this  kind  oi 
apparatus,  there  is.  perhaps,  no  type  of   fan 
or   blower   that  has   commanded   more   atten- 
tion, thought  and  effort  during  the  past   few 
years,    on    the    part    of    both    engineers    and 
manufacturers,  than  the  multiblade  or  multi- 
vane  fan.    This  fan,  it  will  be  re- 
called,  was  brought  out  to  meet 
the  demand  for  a  fan  that  would 
occupy  less  space  with  the  same 
or     higher     efficiency     than     the 
standard  steel-plate  fan; 

It  is  hardly  to  be  expected  that 
the  multivane  fan  has  reached  the 
apex  of  requirements  and  effici- 
ency. This  is  not  surprising, 
however,  when  it  is  considered 
that  it  required  almost  a  century 
for  engineers  and  manufacturers 
to  work  out  and  experiment  on 
the  proper  proportion  of  wheels 
for  the  steel-plate  fans  before 
they  were  brought  up  to  their 
present    state    of    perfection. 

An  improved  type  of  multivane 
fan  is  now  being  placed  on  the 
market  by  the  Garden  City  Fan 
Co.,  Chicago,  which  has  been  per- 
fected, the  company  states,  after 
long,  severe  and  exhaustive  tests 
under  many  varied  conditions.  It 
is  known  as'  the  Cydoidal  multi- 
vane fan.  A  glance  at  the  illus- 
tration will  show  that  the  paddles 
or  vanes  of  the  fan  are  set  at  an  angle  (cy- 
doidal) to  the  shaft,  which  is  their  patented 
feature,  and  on  which  the  patents  have  now 
been  issued. 

The  proper  proportion  and  shape  of  the 
vanes  have  been  worked  out  with  great  care 
and,  being  «et  at  an  angle  to  the  shaft,  are 
able  to  maintain  a  uniform  unrestricted  flow 
of  air  across  the  entire  width  of  the  wheel. 
This,  it  is  stated,  is  necessary  to  give  the 
maximum  efficiency  to  any  multiblade  type 
of  fan. 

The  vanes,  in  addition  to  being  set  cycloidal 
to  the  shaft,  are  curved   forward  at  a  pre- 


determined radius  to  further  increase  the 
feed  area  which  makes  this  new  type  adapt- 
able to  systems  where  conditions  would  ordi- 
narily be  unfavorable,  and  where  the  ordinary 
multivane  fan  would  not  be  adaptable. 

In  mechanical  construction,  the  vanes  arc 
rivited  to  an  outer  disc  which,  in  turn,  is 
substantially  reinforced  by  angle  iron,  (in 
one  piece)  and  the  steel  spiders  which  carry 
the  main  paddles  are  cast  integral  into  heav>' 
gre)--iron  hubs,  making  it  rigid,  strong  and 
durable,  while  at  the  same  time  it  is  some- 
what lighter  in  combined  weight  than  some 
t>*pes  of  multivane  fans,  thus  decreasing  the 
dead  weight  friction  load  on  the  bearings. 

Special  care  has  been  taken  in  the  con- 
struction of  the  entire  unit  to  have  the  fan 
practically  noiseless.  Vibration  has  been  elim- 
inated, it  is  stated,  and  the  manufacturers 
claim    for    it    the    highest    efficiency    of    any 


NEW  DESIGN  OF  MULTIBLADE   FAX  WHEEL 

multiblade  type  of  fan,  while  in  durability  it 
is  rated  fully  equal  to  the  standard  steel- 
plate  fan. 


Trade  Literature. 


Marsh  G.\uges,  Marsh  Automatic  Air 
Vau'ES  and  Marsh  Radiator  Traps,  arc 
brought  to  the  attention  of  the  trade  in  a 
circular  issued  by  Jas.  P.  Marsh  &  Co.,  Chi- 
cago, 111.,  the  full  line,  as  given,  including 
those  for  each  service  required  in  the  heat- 
ing  or    power    plant.    This    company    has    a 
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manufacturing  record  of  52  years,  confined 
to  its  original  patents  on  gauges,  valves  and 
steam  specialities.  Another  circular  (No.  34) 
takes  up  in  detail  the  Reflux  thermostatic 
traps  for  use  on  the  return  end  of  radiators 
or  coils  of  low-pressure,  vapor  or  vacuum 
systems  of  heating;  also  for  any  two-pipe 
heating  system,  gravity  or  with  mechanical 
suction  on  the  return  line. 

CoMiNS  Electro  Psychrometer,  non-battery 
t>'pe,  is  featured  in  a  recent  circular  issued 
by  the  American  Moistening  Co.,  Boston. 
Mass.  This  instrument  is  especially  con- 
structed for  long,  continuous  running  and 
operates  directly  from  any  electric  light  or 
other  current.  It  is  provided  with  a  variable 
current  motor.  This  permits  of  "plugging 
in"  at  fixed  stations  where  relative  humidity 
reading;:  are  regularly  required  at  determined 
places,  as  in  cold  storage  or  other  equip- 
ments. 

Dox-E  Tail  Flue  Vents,  made  of  concrete, 
is  an  interesting  product  of  the  Pacific  Coast 
Concrete  Co.,  Los  Angeles,  Cal,  and  described 
in  newly-issued  circular  matter.  The  vents  are 
intended  for  use  in  connection  with  gas  heat- 
ers. They  are  made  in  two  sizes,  with  inside 
dimensions  of  2  in.  x  4  in.  and  2  in.  x  6^  in. 
They  are  furnished  in  straight  lengths  and 
in  elbow  form. 

Monarch  Metal  Weather  Strips  are  dis- 
cussed in  a  well-prepared  catalogue  issued  by 
the  Monarch  Metal  Weather  Strip  Co.,  Louis, 
Mo.,  which  presents  in  an  interesting  manner 
the  constructive  features  of  this  kind  of 
weather-stripping  and  its  application  to  doors 
and  windows  of  various  types.  There  is,  for 
instance,  a  special  style  for  casemVsnt  win- 
dows, as  well  as  the  regular  style  for  double- 
hung  windows.  Detail  views  show  how  these 
strips  are  applied  in  each  case.  Monarch 
metal  weather  strips  are  made  of  zinc,  bronze 
and  copper  and  are  installed,  it  is  stated,  only 
by  men  trained  by  experts  in  the  company's 
factory,  and  stationed  with  the  different 
licensees  in  various  parts  of  the  country. 
Size  8j/$xll  in.    Pp.   12. 

Centrifugal  Pumps,  showing  the  latest 
Wheeler  designs,  are  described  and  illustrated 
in  a  new  bulletin  (No.  108-B)  issued  by  the 
Wheeler  Condenser  &  Engineering  Co.,  Car- 
teret, N.  J. 

How  To  Save  Coal  is  the  title  of  a  new 
engineering  bulletin  (No.  41),  issued  by  the 
Bailey  Meter  Co.,  Boston,  Mass.  The  bulle- 
tin starts  out  with  the  statement  that  "to  ob- 
tain the  best  results  from  a  boiler  plant  it  is 
necessary  to  know  the  rate  of  steam  genera- 


tion from  each  boiler."  It  is  then  shown 
how  the  Bailey  boiler  meter  accurately  rec- 
ords the  steam  flow  on  a  uniformly-gradu- 
ated 12-in.  circular  chart,  reading  directly  in 
per  cent,  boiler  rating,  or,  if  desired,  in 
thousand  pounds  per  hour  or  boiler  horse- 
power. The  bulletin  discusses  the  matters  of 
Doiler  efficiency,  combustion,  air  supply,  best 
condition  of  fuel  bed,  air  as  a  fuel,  how  to 
measure  air,  effect  of  coal,  etc.  The  ar- 
rangement of  the  air  flow  recorder  in  the 
Bailey  meter  is  'explained  at  length,  as  well 
as  the  flue  gas  temperature  recorder.  The 
company  makes  nine  different  types  and 
classes  of  boiler  meters.  Size  SxlOj/^  in. 
(standard),    pp.  20. 

Clarage  Kalamazoo  Sectional  Drying 
Cabinets  are  called  to  the  attention  of  the 
trade  in  new  circular  matter  issued  by  the 
Clarage  Fan  Co.,  Kalamazoo,  Mich.  The 
types  shown  are  especially  adapted  for  dry- 
ing fruits,  vegetables  or  other  food  products, 
as  well  as  drugs,  chemicals,  etc.  Details  of 
the  dryer  arc  given,  including  the  small  mul- 
tiblade  fan  used,  the  steam  heater  and  the 
cabinet  proper,  with  its  stacks  of  trays.  The 
manufacturers  state  that  they  are  also  pre- 
pared to  furnish  the  equipment  for  larger 
installations  for  drying  material  of  any  kind 
Size  854  X  11  in.    Pp.  4. 

Steam  Tables  for  Condenser  Work, 
fourth  edition,  has  been  published  by  the 
Wheeler  Condenser  &  Engineering  Co.,  Cart- 
aret,  N.  J.  A  complimentary  copy,  it  is 
ntated,  will  be  furnished  on  request  to  those 
in  responsible  positions  who  are  not  yet  pro- 
vided with  a  copy  and  who  deal  with  steam 
and  its  many  problems.     Size  4x7  in.  Pp.  Z2. 

Little  Giant  Gas  Heater  is  an  interesting 
appliance  which  could  be  used  as  an  auxiliary' 
heater  for  house-heating  systems.  It  is  de- 
scribed in  circular  matter  issued  by  the  Little 
Giant  Heater  Co.,  Los  Angeles,  Calif.  As 
will  be  noted  from  the  illustration,  this  heater 
«  intended  to  be  placed  underneath  the  floor 
of  a  room,  a  vent  pipe  being  provided  to 
carry  away  the  products  of  combustion.  It 
is  stated  that  no  gas  or  fumes  can  escape 
into  the  room  as  the  cast-iron  drum  of  the 
heater  is  sealed  with  asbestos  washers  and 
fire  cement.  It  is  lighted  from  a  pilot  light 
and  operated  with  a  key  in  the  register. 


New  Publication. 


New  Views  of  the  Combustion  of  the 
Volatile  in  Coal  is  the  title  of  Technical 
Paper  183,  recently  issued  by  the  Bureau 
of    Mines.     It    is    published    under    the    au- 
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thorship  of  S.  H.  Katz.  The  paper  is  one 
of  a  series  dealing  with  the  volatilization  of 
the  hydrocarbons  in  coal  and  the  burning 
of  the  volatile  matter  in  the  combustion 
space  of  the  furnace.  The  author  states 
that  while  the  reasoning  used  in  the  bulle- 
tin is  necessarily  speculative,  it  is  being 
applied  to  the  study  of  combustion  by  the 
Bureau  of  Mines. 

Has  a  "Rank  Outsider"  any  License  to 
"Butt  In?"  is  the  title  of  a  readable  booklet 
published  by  H.  C.  Winchell,  advertising 
specialist,  20  East  Jackson  Boulevard,  Chica- 
go, 111.,  which  is  devoted  to  the  proposition 
that  the  outside  viewpoint  gives  the  advertis- 
ing counselor  an  advantage  over  the  man 
whose  nose  is  close  to  his  own  work. 


Heating  System  for  Camp  Bowie. 

A  heating  system,  to  cost  $400,000,  is 
being  planned  for  Camp  Bowie,  at  Fort 
Worth,  Texas.  It  was  expected  that  work 
would  commence  on  the  system  before  May  1. 


Deaths. 

William  A.  Green,  vice-president  of  the 
F.  W.  Lamb  Co.,  Chicago,  heating  con- 
tractors, died  of  heart  disease  at  his  home 
in  that  city,  March  23.  He  was  69  years 
old.  Mr.  Green  had  been  a  member  of  the 
Lamb  Company  for  over  30  years. 

Mrs.  John  Trainer,  of  Baltimore,  whose 
husband  is  a  former  president  of  the  Na- 
tional Association  of  Master  Plumbers, 
and  who  herself  was  a  conspicuous  figure 
at  conventions  of  master  plumbers,  died  in 
March  at  her  home  in  Baltimore. 

Hugh  J.  Barron,  one  of  the  founders  of 
The  American  Society  of  Heating  and 
Ventilating  Engineers  and,  until  recent 
years,  prominently  identified  with  that  so- 
ciety, died  April  6  at  his  home  in  New 
York.  Mr.  Barron  was  an  Irishman  by 
birth  and  had  all  of  the  proverbial  Irish- 
man's wit  and  spirit.  At  meetings  of  the 
heating  engineers'  society  the  members  al- 
ways knew  something  unusual  was  coming 
when  Mr.  Barron  took  the  floor.  His  frank- 
ness was  equally  emphatic,  whether  in 
criticism  or  praise.  Mr.  Barron  considered 
himself  a  radical  and  was  prone  to  take  the 
opposite  side  in  a  discussion.  One  of  his 
remembered  hits  was  made  at  a  meeting  of 
heating  engineers,  when,  after  he  had  gone 
on  record  as  differing  pointedly  from  the 


view  taken  by  the  other  speakers,  Professor 
William  Kent  obtained  the  floor  and  said: 
"Mr.  Chairman,  I  have  not  always  agreed 
with  Mr.  Barron,  but  on  the  matter  under 
consideration,  I  am  happy  to  state  that  we 
are  for  once  in  complete  accord."  As  quick 
as  a  flash  Mr.  Barron  spoke  up:  "Mr.  Chair- 
man, then  I  am  undoubtedly  wrong!" 

Mr.  Barron  was  for  practically  all  his 
life  engaged  in  the  steam  fitting  business, 
being  for  many  years  a  heating  contractor 
in  New  York.  In  later  years  he  acted  as 
salesman  for  manufacturers  of  heating  ap- 
paratus.   He  was  62  years  old. 


STATEMENT  OF  THE  OWNERSHIP.  MAN- 
AGEMENT, CIRCULATION,  ETC.,  REQUIR- 
ED  BY  THE  ACT  OF  CONGRESS  OF  AU- 
GUST 24.  1912,  OP  THE  HEATING  AND 
VENTILATING  MAGAZINE,  published  month- 
ly at  Cooperstown,   N.  Y..  for  April   1,    1918. 


County  of  New  York,     )  -- 
State    of    New    York.       P®' 


Before  me,  a  notary  in  and  for  the  State  afore- 
said, personally  appeared  A.  S.  Armagnac,  who, 
having  been  duly  sworn,  according  to  law,  deposes 
and  says  that  he  is  the  Editor  of  The  Heating  and 
Ventilating  Magazine,  and  that  the  following  is,  to 
the  best  of  his  knowledge  and  belief,  a  true  state- 
ment of  the  ownership,  management,  etc.,  of  the 
aforesaid  publication  tor  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August,  24. 
1912  embodied  in  Section  443  Postal  Laws  and 
Regulations  printed  on  the  reverse  of  this  form,  to 
wit: 

1.  That  the  names  and  addresses  of  the  publisher, 
editor,  managinj^  editor,  and  business  manag[er8  are: 
Publisher,    Heating    and    Ventilating    Magazine    Co., 

1123    Broadway,   New   York. 

Editor,  A.  S.  Armagnac,  1123  Broadway,  New  York. 

Managing   Editor,    None. 

Business    Manager,     Gustave    Petersen,    1123    Broad- 
way,   New    York. 

2.  That  the  owners  are.  (Give  names  and  address- 
es of  individual  owners,  or  if  a  corporation,  give  its 
name  and  the  names  and  addresses  of  stockholders 
owning  or  holding  1  per  cent  or  more  of  the  total 
amount   of  stock.) 

Heating  and  Ventilating  Magazine  Co.,   1123   Broad- 
way,   New    York. 
A.   S.  Armagnac,    1123   Broadway,    New    York. 
Gustave  Petersen,  1123   Broadway,  New  York. 

3.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  I  per  cent 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are: 

None 

4.  That  the  two  paragraphs  next  above,  giving  the 
names  of  the  owners,  stockholders,  an<f  security- 
holders, if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  the^  appear  upon 
the  books  of  the  company,  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon 
the  books  of  the  company  as  trustee  or  m  any  other 
fiduciary  relation,  the  name  of  the  person  or  cor- 
poration for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  statements 
embracing  affiant's  full  knowledge  and  belief  as  to 
the  circumstances  and  conditions  under  which  stock- 
holders and  security  holders  who  do  not  appear  upon 
the  books  of  the  company  as  trustee,  hold  stock  and 
securities  in  a  capacity  other  than  that  of  a  bona  fide 
owner  and  this  afHant  has  no  reason  to  believe  that 
any  other  person,  association  or  corporation  has  any 
interest  direct  or  indirect  in  the  said  stock,  bonds, 
or  other  securities  than  as  so  stated  by  him. 

A.  S.  ARMAGNAC  Editor. 
Sworn    to    and    subscribed    before    me    this      4th 
day  of  April,    1918. 
Arnold   F.   Smith, 
Notary   Public,  Queens   County,   No.   2073, 
Cert,    filed   in    N.    Y.    County, 
County    Clerk's    No.    575. 

N.    Y.    County   Register's   No.   9452. 
(My  terra  expires  March  30.  1919.) 


Digitized  by 


Google 


Digitized  by 


Google 


TMe  M&ATIAG  A>^P  Vl:/4T\LAr\/HG    MAGAZl/iE-H23  BIWKDWAY^/I.YCITY. 


SIZING  OF  DUCTS  AND  FLUES 
METHOD   NO.  3   (Con'd) 
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SIZE5  BY  M£TMOD/JO  3. 


To  get  size  of   fan  discharge  and,  therefore,  the  size  of   duct  at  the 
fan  the  size  of  fan  must  be  first  computed  by  the  formula: 

Cubic  feet  of  air  per  minute  =  AD*N. 

A  =  0.42  for  air  washer  and  ventilation  fan. 

C.F.M.  =  24.000. 

Tip  speed  of  steel  plate  fan  with  air  washer  =  4,500. 


Therefore. 


4500 


=  N,  or 


1430 
D 


=  N. 


1430 

C.F.M  =  0.42  D* =  0.42 

D 

D'  X  1430  =  600.60  D*  and 
C.F.M.  24000 

D'  = or 


600  600 

D'  =  40  and  D  =  \^40  =  63  say 
6- ft.  wheel,  or  a  120-in.   fan. 

A  6- ft.  wheel  at  4,500  ft.  per 
minute  tip  velocity  equals: 
6  X  3.14  X  N  =  4500 
18.84  N  =  4500 

B.\SIS     OF      COMPUTING     SIZES     OF  ^   ~  ^^^  '^  ^^'^  ~  ^^ 

nrCTS  AND  FM'ES.  METHOD  NO.  3 

.  .A  72-in  steel  nlate  fan  wheel  has  housing  S'^r^  of  diameter  of  wheel, 
or  72  X  0.57  =  41.04  in.  say  42-in.  housing  and  42  in.  x  42  in.  outlet.  Then 
the  duct  size  at  the  fan  will  be  42  in.  x  42  in.,  or  equivalent  to  11432  1-in. 
square  pipes. 

11432  -  24000  =  0.476    factor. 

In  making  branches  the  practice  in  this  system  is  to  make  the  branch 
the  lull  height  of  the  main,  regardless  of  how  narrow  this  makes  the 
branch,  put  on  the  elbow,  then  transform  into  a  circular  or  square  duct  as 
desired.  This  is  illustrated  by  the  detail  of  branch  shown.  The  basis  of 
computing  the  size>  of  ducts  and  flues  as  shown  is  given  herewith  and 
can  be  readily   followed. 


UUCTS    AND    FLUES— SIZING— THIRD    METHOD    (Cond) 
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SIZING  OF  DUCTS  AND  FLUES— METHOD   NO. 

(New  York  City  Board  of  Education) 

mr  (I'm  nw 


mPfm^^^mF 


5IZ£5  BYMETA0DiNO4 

Note. — For  explanation  and  example  assumed  see  Standard  Data  Sheets  Nos.  10-M. 
and   ION. 

In  the  New  York  City  schools  still  another  method  is  used.  Here  the  outlet;*  for 
any  one  section  of  a  given  floor  arc  taken  from  a  duct  run  horizontally  on  the  ceiling  of 
that  floor,  the  duct  being  supplied  from  a  main  vertical  flue,  the  bottom  of  which  is 
kept  as  close  to  the  supply  fan  as  the  exigencies  will  permit.  Between  the  fan  and  the 
flues  a  velocity  of  1,000  to  1,200  ft.  per  minute  is  maintained  and,  in  the  flues,  a  velocity 
depending  on  the  height  of  the  flue.  The  ducts  running  along  the  ceilings  of  the  upper 
floors  are  arbitrarily  graduated  from  375  at  the  farther  end  up  to  750  near  the  supply 
flue.  In  order  to  supply  the  sixteen  outlets  under  consideration  the  duct  and  flue 
system  would  be  rearranged  as  shown  so  that  each  floor  would  be  supplied  from  a 
horizontal  duct  located  on  the  ceiling  of  that  particular  floor. 

The  vertical  flues  are  assumed  at  velocities  as  follows:  5-story,  1100  F.  P.  M.;  4-^tory, 
1050  F.  P.  M.;  3-story,  1000  F.  P.  M.:  2.story,  950  F.  P.  M.;  1 -story,  900  F.  P.  M. 
SIZING  CEILING  DUCTS. 


Number  of 

Total  Cubic 

Horizontal  Velocity 

Area  of 

Rooms  at  1500 

cu.  ft. 

each. 

Feet  per  min. 

Feet  per  min. 

Duct,  Sq.  In. 

"H 

11,250 

750 

2160 

7 

10,500 

750 

2016 

6.'i 

9,750 

750 

1872 

6 

9,000 

750 

1728 

5  4 

8,250 

750 

1584 

5 

7,500 

750 

1440 

44 

6,750 

750 

1296 

4 

6,000 

750 

1152 

3J/. 

5,250 

750 

1008 

3 

4,500 

750 

864 

24 

3»750 

700 

771 

2 

3.000 

650 

664 

IVi 

2,250 

600 

540 

1 

1.500 

500 

432 

J4 

750 

375 

288 

i^egisters  at  250  ft.  velocity  over  groM  area. 

This 

gives  duct  and  flue  sizes  About 
DUCT  AND  FLUE 

as  follows 
SIZES 

Cubic  Ft. 

Velocity 
Feet  per  Min. 

Area 

Duct  or  Flue 

Length 

per  Min. 

Sq.  In. 
2880 

X 

Immaterial 

24,000 

1200 

Y 

Immaterial 

9.000 

1100 

1177 

A 

Immaterial 

4,500 

750 

864 

Aa 

Immaterial 

4,500 

750 

864 

B 

Immaterial 

3,000 

650 

664 

Ba 

Immaterial 

3.000 

650 

664 

C 

Immaterial 

1,500 

500 

432 

Ca 

Immaterial 

1,500 

500 

432 

D 

Immaterial 

15.000 

1100 

1962 

E 

Immaterial 

9,000 

950 

1463 

Ea 

Immaterial 

6,000 

900 

960 

F 

Immaterial 

4,500 

750 

864 

Fa 

Immaterial 

4.500 

750 

864 

G 

Immaterial 

^  nno 

/;co 

ffA 

Ga 

Immaterial 

3,000 

650 

664 

H 

Immaterial 

l.SUO 

.^0') 

-.  J 

Ha 

Immaterial 

1 .500 

500 

432 

J 

Immaterial 

6>000 

750 

1152 

1 

Immaterial 

4.500 

750 

864 

N 

Immaterial 

3.000 

650 

664 

P 

Immaterial 

l.SOO 

500 

432 

The  registers  are  figured  at  250  ft.  per  minute  velocity  over  the  gross  area  and.  a.s 
wire  grilles  are  used,  this  is  practically  250  ft.  per  minute  acrc^s  the  net  area,  too. 
The  reason  for  two  ceiling  ducts  apparently  paralleling  each  other  is  to  prevent  the  open 
windows  on  one  side  of  the  building  from  blowing  the  air  across  the  duct  into  the  other 
side.     In  reality  these  two  ducts  consist  of  a  single  duct  with  a  middle  partition. 
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H.  B.  SMITH  CO/S  PRINCESS  ONE-COLUMN  RADIATORS  FOR 
STEAM  AND  WATER 
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DIMENSIONS 

H  =  Total  overall  height. 
T  =  C.  to  O.  of  tappincs. 
P  =  Floor  to  center  of  Dottom  tapping. 
W  =  Width  of  radiator— 7  in. 
LW  =  Width  of  radiator  legs— 7  in. 
S  =  Width  of  radiator  sections — 3  in. 
Nominal  Height 
of  Radiator  46-in. 

H  46 

T  38  1/2 

P  4  6/8 

Push  nipple  at  bottom  for  steam:  push  nipple  at  top  and  bottom  for  water. 
Length  given  includes  bushings. 

Note:     Por  legless  radiators  deduct  3  in.  from  H. 

Por  extra  high  legs  add  1  in..  2  in..  3  in.,  or  4  in.,  to  H.  and  P. 
On  all  radiators  extra  high  legs  are  special. 

TAPPING  DATA 

All  radiators  are  tapped  2 in.  and  bushed  as  follows. 

SYSTEM  Size  of  Radiator  Supply  Return 

Square  Feet  In.  Diam.  In.  Diam. 

/Up  to  30  1  

Steam,  one-pipe  )  Over  30  up  to  60  1  1/4  

^  Over  60  up  to  120  11/2  

VOver  120  2  

(Up  to  60  1  3/4 

Steam,  two-pipe  -{Over  60  up  to  120  11/4  1 

(Over  120  1  1/2  1  1/4 

!  Up  to  50  1  1 

Over  60  up  to  120  11/4  11/4 

Over  120  1  1/2  1  1/2 

All  air  valve  tappings  are  1  /8  in,  those  for  water  radiators  being  set  at  top. 
All  tappings  with  R.  H.  threads  unless  otherwise  ordered. 
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IDEAL  Areola  Hot 
Water  Heating  Boiler 

For  cellarless  small  houses  and  flats 

The  heating  contrac- 
tor has  in  the  IDEAL 
Areola  a  most  satisfac- 
tory solution  of  the 
individual  heating  de- 
mands of  factory  and 
community  housing 
projects. 

In  general  purpose  like  a 
stove,  heating  the  room  in 
which  it  is  placed,  but  unlike 

a  stove,  providing  circulating  The  ideal  ArcoUi.  both  a  boUcr  and 

hnt    XKrafM"    fnr     rflHintnrQ     in  *  radiator.    Note  the  large,  slanting 

not     \VaiCr     lOr     raoiaiorb     in  fire-door,  the  cheerful  mica  door, 

adjoining  rooms.  and  the  deep.  «iug.fitting  ash  pan 

The  piping  is,  of  course,  ordinarily  run   out  of  sight, 
vjrithin  walls  or  partitions. 

Great    fuel    saving,   together  with    the    desirable    and 
equitable  warmth  of  Hot  Water  Heating,  is  secured. 

Write  today  for  special  literature  illus- 
trating and  describing  the  IDEAL  Areola 

AJWERICAN  RADIATOI^rOAPANY 

Sales  branches  and  showrooms  in  all  the  large  cities 
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A — Inner  Shell,  2  inches  thick. 

B — Asphaltum    Packing. 

C — Dead  Air  Space. 

D— Outer  Shell,  1  inch  thick. 


Cover  Your 
Steam  Pipes 

WITH  VVYCKOFF'S  IMPROVED 

CYPRESS 
COVERING 

Mode  of  Gulf  Cypress^ 
the  wood  eternal 

Not  affected  by  wet  and  dry- 
conditions  common  to  steam- 
pipe  trenches.  Will  not  rot. 
Lasts  twice  as  long  as  Pine 
Casing.  Absolutely  water  and 
steam  tight.  Each  shell  is 
wound  with  heavy  galvanized 
wire.  Coated  all  over  with  the 
best  known  preservative — Hy- 
drolene  B. 

Let  us  answer  your  questions 
and  tell  you  all  about  it.  Book- 
let on  request. 

A.  WYCKOFF  &  SON 
COMPANY 

ELMIRA  N.Y. 

Atlanta.  Ga.:  378  Piedmont  Ave. 
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Coming  Events. 

June  4-6,  1918.— Annual  convention  of  the 
National  Association  of  Master  Steam  and 
Hot  Water  Fitters,  in  Chicago.  Head- 
quarters at  the  Hotel  Sherman.  (No  con- 
vention of  the  association  was  held  last 
year). 

June  4-6,  1918. — Annual  convention  of  the 
National  Association  of  Master  Plumbers, 
in  St.  Louis.  Headquarters  at  the  Planters 
Hotel. 

June  26-28,  1918. — Midsummer  meeting  of 
the  American  Society  of  Heating  and  Vent- 
ilating Engineers,  in  Buffalo,  N.  Y. 


Miscellaneous  Notes. 


Chicago,    IlL — A    new    variety    of    coke, 
made  from  Illinois  and  Indiana  coal,  is  be- 


ing tested  in  the  furnaces  of  the  Willough- 
by  Building's  heating  plant.  According  to 
the  results  already  secured,  this  fuel  may 
be  used  to  solve  the  city's  smoke  problems, 
under  the  Garfield  ruling  of  **no  smokeless 
coal." 

Portland,  Me. — ^The  twelfth  annual  dinner 
of  the  Plumbing,  Steam  and  Sheet  Metal 
Salesmen's  Association  of  Maine,  was  held 
at  Riverton  Park  Casino,  Portland,  March 
11,  and  was  the  occasion  of  a  rolicking  re- 
union of  New  England  representatives  of 
the  trade.  New  officers  were  elected  as 
follows:  President,  Herbert  S.  Wakely, 
Bangor,  of  H.  W.  Johns-Manville  Co.,  New 
York;  first  vice-president,  D.  J.  Dever,  New 
York,  of  E.  B.  badger  &  Sons  Co.,  Boston; 
second  vice-president,  George  H.  H.  Law- 
ton,  Portland,  of  Portland  Stove  Foundry 
Co.;  third  vice-president,  Joseph  E.  Her- 
rick,  Beverly,  Mass.,  of  the  National  Radia- 


HOWARD  &  MORSE 

45  FULTON  ST.,  N.  Y. 

Venttlatins  Cnstneers;  anb  Contractorss 


MANUFACTURERS  OF 


DUPLEX  CONE  FAN 
Belt  Driven 


BLAGKMAN  and   DUPLEX  GONE  FANS 

which  are  installed  by  us  complete  with  Motors,  Duct 
Work  and  Wiring. 


Ali&nin^v  Ri&^in^  and  Hoisting  done,  with  labor  thoroughly  qiialTi  d  fnim 
long  experience. 

We  make  a  specialty  of  Kitchen  Exhaust  work. 
Prominent  buildings,  hospitals,  theatres,  and  private 
residences  are  among  our  many  and  recent  installations. 

The  Duplex  Cone  Pans  are  semi-conoidal  fans,  made 
especially  to  operate  against  pressure  in  duct  systems.  , 

The  Blackman  Fans  are  used  for  fresh  air  delivery 
and  in  duct  systems,  when  no  great  pressure  is  involved. 

You  can  have  the  advantage  of  our  experience. 

SEND  FOR  CATALOGUE  Direct  Connected  to  Motor  ~ 


Please  mention  Thb  H£atino  amd  Ventilating  Magazine  wJien  you  write. 
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Carrier 
Equipped 


buildings  for  Public— In- 
dostrial— and   Office  use 

are 

COOL  IN  SUMMER 
WARM  IN  WINTER 

and  have  an  abundant  sup- 
ply of  pure,  fresh  air  all  the 
tune. 

Other  systems  may  be 
cheaper— other  guarantees 
may  be  higher— but  results 
are  what  count.  And  to  be 
sure  of  getting  the  best  re- 
sults specify 

CARRIER 

There  is  no  equal. 

Shall  we  send  our  engineer 
—or  catalog  13-36? 

Both  are  waiting  to  tell  you 
WHY. 

CARRIER  AIR  CONDmONING 
COMPANY  OF  AMERICA 

BdhJo,N.Y. 

N«w  York  BMton 

CUeaco  Philadelphia 


tor  Co^  Johnstown,  Pa.;  treasurer.  A.  M. 
Rosebrooke,  Portland,  of  the  Gnmey  Heat- 
er Mfg.  Co.,  Boston;  financial  secretary, 
R.  C  Parter,  of  the  Smith  &  Abott  Co^ 
Portland;  recording  secretary,  Eugene  H. 
W'inslow,  of  Win  slow  Sc  Co.,  Portland. 

New  York  Heatms  and  Ventilating 
School  held  its  annual  dinner  March  18  at 
the  Building  Trades  Employers'  Club.  Xcw 
York.  C.  A.  Fuller,  the  instructor  of  the 
class,  stated  that  about  60  of  the  former 
students  are  now  in  military  service.  Other 
speakers  were  Frank  K.  Chew,  Walter  S. 
Timmis,  James  .A  Donnelly,  George  .A. 
Schmidt  and  E.  Erickson.  Mr.  Timmis  ex- 
tended an  invitation  to  those  present  to 
become  aflBliated  with  the  heating  engin- 
eers' society  He  spoke  particularly  of  the 
remarkable  work  being  done  for  the  gov- 
ernment by  the  society's  committee  on  sub- 
marine ventilation,  the  high  value  of  which 
would  be  fully  appreciated  when  the  details 
are  finally  permitted  to  become  public 
M.  J.  Sage  acted  as  toastmaster 

Cleveland,  0.-50,000  new  homes  are 
urgently  needed  in  Cleveland  to  house  the 
increase  in  population  due  to  war  industries, 
according  to  an  announcement  made  at  a 
recent  meeting  of  the  Cleveland  Chapter  of 
the  American  Institute  of  Architects.  The 
necessary  funds  to  solve  the  housing  prob- 
lem will  be  appropriated  shortly,  it  is  ex- 
pected, by  the  government. 

Signs  off  increased  boflding  activity  are 
reported  by  the  American  Contractor,  of 
Chicago.  Among  recent  new  projects  that 
have  been  started  is  the  construction  of 
300  tenant  houses  in  Detroit  by  Theodore 
H.  Eaton,  to  cost  from  $25000  to  $3000  each, 
and  the  construction  of  50  cottages  at 
Waukegan.  111.,  to  cost  $2500  each.  The 
White  Company  is  building  a  $500,000  fac- 
tory in  Cleveland.  In  St.  Louis  a  $200,000 
store  building  is  being  constructed  by  the 
S.  S.  Kresge  Co.  Among  contemplated 
building  operations  are  a  $400,000  high 
school  building  in  Erie.  Pa.;  a  $500,000  high 
school  in  Rochester.  X.  Y.;  and  a  $100,000 
school  in  Clairton.  Pa.  In  addition,  a 
$2,000,000  ship  building  plant  is  planned  by 
the  Curtis  Bay  Ship  Building  Co.,  to  be 
located  at  Curtis  Bay,  Md. 

Hibbing,  Mont. — Charles  Foster,  form- 
erly manager  of  the  St.  Paul  office  of  the 
Charles  L.  Pilsbury  Company,  has  been 
appointed  general  superintendent  of  all  the 
public  utilities  in  Hibbing. 

H.  C.  Winchell,  Chicago,  111.,  advertising 
agent,  announces  the  removal  of  his  offices 
to  20  East  Jackson  Boulevard. 
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DoddrDubosque  Oo.,  Inc.,  New  York, 
has  succeeded  the  advertising  agency  of 
J.  D.  Barnhill,  Inc.,  at  110  West  34th  Street. 
The  company  engages  in  business  invest,- 
gations,  sales  plans  and  advertising. 

John  Morton,  of  the  Johnson  Service  Co., 
New  York,  addressed  the  New  York  En- 
gineers' Protective  Society,  at  its  meeting 
in  the  Bloomingdale  Building,  April  20,  on 
"Thermostatic  Control  of  Heating  and  Re- 
frigerating." His  address  was  illustrated 
by  lantern  slides  illustrating  the  various 
types  of  thermostats  and  their  construction 
features. 

W.  E.  Clow,  Sr.,  president  of  James  B. 
Clow  &  Sons,  Chicago,  acted  as  chairman 
of  the  sub-committee  of  the  Liberty  Loan 
Committee  for  Chicago  and  vicinity. 

National  Metal  Trades  Association  has 
changed  the  name  of  its  official  publication 
to  the  Open  Shop  Review.  The  association 
held  its  annual  convention  in  New  York, 
April  24  and  25,  at  the  Hotel  Astor. 

New  York  State  Industrial  Commission 
has  published  a  booklet  of  proposed  rules 
relating  to  mines  and  quarries  which  were 
to  be  the  subject  of  public  hearings  early 
in  May.  In  connection  with  the  proposed 
rules  for  the  ventilation  of  mines,  it  is  pro- 


vided that  "the  operator  of  every  mine, 
whether  operated  by  shaft,  slope,  tunnel, 
adit  level,  or  drift,  shall  provide  and  main- 
tain for  every  such  mine  a  good  and  suffi- 
cient amount  of  ventilation  for  such  men 
and  animals  as  may  be  employed  therein, 
and  shall  cause  an  adequate  quantity  of 
pure  air  to  circulate  through  and  into  all 
the  shafts,  winzes,  levels,  and  all  the  work- 
ing places  of  such  mine. 

"Note:  It  is  strongly  recommended  that 
the  recommendations  as  prepared  by  the 
Bureau  of  Mines  from  time  to  time  be  fol- 
lowed.*' Copies  of  the  circular  may  be  ob- 
tained on  application  to  the  Bureau  of  In- 
dustrial Code,  230  Fifth  Avenue,  New  York. 

American  Gas  Institute  and  National 
Commercial  Gas  Association  have  com- 
pleted plans  for  the  amalgamation  of  the 
two  associations.  The  new  organization 
will  be  known  as  the  American  Gas  Asso- 
cation.  Officers  will  be  elected  and  the 
organization  completed  at  a  meeting  to  be 
held  in  the  Engineering  Societies  Building, 
New  York,  June  3. 

Building  Operations  for  March,  1918,  con- 
tinue to  reflect  the  changes  that  have  come 
about  due  to  the  state  of  war.  The  figures 
for  117  cities,  as  compiled  by  the  American 
Contractor,  Chicago,  total  $38,044,182,  as  corn- 
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pared  with  $84,842,307  for  the  corresponding 
period  in  1917.  It  is  to  be  remembered,  of 
course,  that  these  figures  do  not  cover  the 
enormous  government  construction  work 
which  would  easily  swell  the  total  above  that 
of  March,  1917.  Cleveland  is  the  largest 
city  showing  a  marked  increase,  the  gain 
being  due  to  two  permits,  one  for  a  $600,000 
building,  issued  to  the  Cleveland  Electric 
Illuminating  Co.,  and  one  for  a  $525,000 
structure  of  the  Division  of  Light,  City  of 
Cleveland.  Washingfton,  D.  C,  shows  a  25% 
gain.  New  York  City  dropped  from 
$14,340,636,  a  year  ago,  to  $5,352,248,  while 
Chicago  dropped  from  $11,519,650,  to 
$2,529,650. 


Central  Station   Heating  Notes. 


Springfield,  IlL — Objections  raised  by 
the  city  of  Taylorville  to  the  meter  rates 
charged  by  the  Central  Illinois  Public  Serv- 
ice Company,  of  Mattoon,  for  steam  heat- 
ing service  in  Taylorville,  have  been  the 
subject  of  hearings  before  Frank  G.  Ewald, 
chief  engineer  for  the  State  Public  Utilities 
commission.  The  city  also  questioned  the 
power  of  the  utilities  commission  to  order 
meters  substituted  when  the  company  has 
a  franchise  from  the  city  of  Taylorville  fix- 
ing flat  rates  for  steam  heating.  Both  sides 
were  directed  to  file  briefs. 
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Inside  Data  on  Central  Station  Heating 

Practical  Points,  Gleaned  from  Long  Experience,  Covering  Heating  Mains, 
Fittings,  Street  Steam  Traps,  Service  Connections  and  Con- 
sumers'  Installations. 

By  W.  H.  FREHSEE, 
Superintendent   Steam   Heating   Department,   Harrisburg    (Pa.)    Light   and   Power    Company. 

The  Harrisburg  (Pa.)  Light  &  Power  Company  has  6%  miles  of  underground  steam 
heating  mains,  with  260  man-holes.  The  slip  expansion-joint  underground  construction  used 
in  this  system  was  first  installed  in  1886.  Extensions  have  been  made  from  time  to  time 
ivith  the  same  type  of  construction.  In  1900  the  company  adopted  the  American  District 
Steam  Company's  construction,  with  variators  and  anchor  specials,  which  eliminated  man- 
holes, excepting  zvhere  necessary  to  install  valves  or  street,  traps. 

All  valves,  fittings  and  bare  pipe  in  man-holes  are  covered  with  85%  magnesia-block 
covering  and  plastered  with  asbestos  plaster  to  a  thickness  of  4  in.,  and  then  painted  with 
four  coats  of  black  water-proof  paint  to  harden  the  insulation  and  make  the  fittings  water- 
proof, as,  in  many  cases,  it  was  found  that  water  would  collect  in  the  man-holes.  The  man- 
holes are  also  filled  with  shavings  to  the  top  of  the  valve  stems. 

All  street  traps  are  iftstalled  in  separate  man-holes.  All  slip  expansion-joints  in  man- 
holes are  covered  with  85%  magnesna-block  covering  and  plastered  and  painted  like  the 
other  fittings.  Around  each  brass  expansion-slip  is  placed  a  piece  of  galvanised  iron,  wired 
to  cover  the  bolts  and  packing  glarid.  The  galvanised  iron,  in  turn,  is  covered  with  85% 
magnesia  pipe  covering,  painted  with  four  coats  of  black  water-proof  paint  and  finished 
ttnth  asbestos  cement  to  make  every  part  of  the  iron  in  the  man-hole  insulated.  Jn  the 
summer  months,  when  the  packing  glands  are  re-packed,  it  is  only  necessary  to  take  off 
the  bands  holding  the  covering,  repatk  the  glands  and  replace  the  same  covering.  Shavings 
are  not  placed  in  any  man-hole  having  slip  expansion-joints. 

Through  the  procedure  mentioned,  it  has  been  possible  to  lower  the  temperature  in  the 
man-holes  by  the  thermometer  reading  to  below  70°  F.  During  the  recent  severe  winter,  with 
1  //.  to  2  ft.  of  snow  on  the  grounki,  covering  the  steam  man-holes,  80%  of  these  man-holes 
remained  covered  with  snow  throughout  the  cold  period,  showing  that  this  careful  insulation 
has  more  than  paid  in  the  conservation  of  steam. 

There  is  no  class  of  construction  work  lated  and  installed,  cost  more  than  any 

which  requires  as  much  care  in  the  selec-  other  type  of  underground  construction, 

tion  of  apparatus,  or  demands  such  direct  it  is  also  true  that,  per  dollar  invested, 

attention,  as  the  construction  of  under-  the  earning  powers  are  greater.     Oper- 

giound  steam  heating  mains  and  the  de-  ating  reports  containing  accurate  records 

sign    and    installation    of    boiler-house  of   water  evaporated  at  the  plant  and 

equipment,   particularly   on   account   of  delivered    into    the    heating    mains,    of 

the  cost  of  installation.     While  it  may  transmission  condensation,  and  of  steam 

be    admitted    that    underground    steam  consumption   in  the  buildings   supplied, 

heating  mains,  properly  designed,  insu-  conclusively  prove  that  the  transmission 
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losses  in  properly-constructed  and  well- 
insulated  underground  steam  heating 
mains  may  be  made  very  low. 

In  this  connection  one  point  should 
not  be  overlooked,  that  is,  that  the  loss 
as  measured  by  qauntity  does  not  de- 
pend on  the  volume  delivered;  the  ca- 
pacity may  vary  from  5%  to  100%. 
The  amount  of  condensation  per  square 
foot  of  steam  main  surface  is  increased 
or  decreased  directly  in  proportion  to 
the  degree  of  perfection  in  the  insula- 
tion. 

THB    FACTOR    OP    FRICTION 

In  a  well-insulated  steam  main,  press- 
ure drops  are  largely  due  to  consumers' 
demands  and  to  friction.  Consumers' 
demands  or  use  are  a  source  of  income 
to  the  company  and,  therefore,  atten- 
tion should  be  given  to  the  remaining 
factor,  friction.  Friction  can  be  re- 
duced by  not  restricting  the  flow  at  the 
fittings,  all  of  which  should  be  of  full 
area.  Unnecessary  angles  and  sharp, 
90®  ells  should  be  avoided  by  using 
long-radius,  sweep-angle  tees.  Friction, 
it  should  be  remembered,  necessitates 
increased  pressure  which  increases  the 
cost  of  steam  production. 

POWER         STATION         EQUIPMENT         AND 
RECORDS 

The  installation  in  the  power  station 
relative  to  supplying  either  live  or  ex- 
haust steam  to  the  underground  steam 
heating  mains  should  have  adequate 
boiler  capacity  for  supplying  all  engines 
to  care  for  the  peak  load  and  to  sup- 
ply steam  to  the  heating  mains.  Such 
boilers  should  have  automatic  stokers, 
automatic  feed-water  pumps,  hydraulic 
ash-wash  systems,  condensers,  separa- 
tors on  exhaust  lines,  series  of  two 
traps  each  on  separators,  back-pressure 
valves,  main  valves  and  reducing-press- 
ure  valves,  with  by-passes  supplying 
live  steam  to  the  underground  steam 
heating  mains.  All  live  and  exhaust 
steam  mains,  fittings,  condensers,  heat- 


ers, boilers,  etc.,  should  be  covered  with 
85%  magnesia  covering. 

In  order  to  retain  the  highest  heating 
operating  efficiency,  the  following  rec- 
ords should  be  kept: 

Daily  and  monthly  maximum,  mini- 
mum and  average  outside  temperature, 
by  use  of  recording  thermometers. 

Daily  and  monthly  maximum,  mini- 
mum and  average  wind  velocity,  by  use 
of  hygrometer  or  hygrodeik. 

Daily  and  monthly  consumption  of 
coal. 

Daily  and  monthly  evaporation  of 
water,  accounting  for  all  steam  made 
but  which  is  not  eventually  delivered 
into  the  heating  system. 

Daily  and  monthly  kilowatt  output, 
using  both  recording  and  indicating 
meters. 

TII^E   DRAINAGE    UNDER    STEAM    HEATING 
MAINS 

The  installation  of  tile  drainage  is  a 
very  important  factor  preserving  the 
life  of  the  insulation  of  the  under- 
ground steam  heating  mains.  It  should 
be  installed  with  the  true  intent  of  main- 
taining the  steam  heating  mains  dry  at  all 
times.  In  making  these  drains  a  trench 
should  be  dug  18  in.  deep,  12  in.  wide 
on  each  side  of  trench  below  the  grade 
stake  set  for  the  steam  main,  with 
cross  sections  to  the  two  lines  every  50 
ft.  Place  4  in.  of  No.  3  broken  stone 
in  the  bottom  of  the  tile  trench,  lay  the 
4-in.  farm-drain  tile  on  broken  stone 
with  ends  butted  together,  place  a  tar- 
paper  strip  4-in.  wide  over  each  joint, 
then  fill  the  tile  trench  with  broken  stone 
to  4  in.  across  the  width  of  the  trench. 
Connect  drain-tile  lines  to  sewer  at  in- 
tervals of  not  more  than  1000  ft.  if  the 
fall  is  in  the  same  direction  for  that 
distance.  When  there  are  changes  in 
the  alignment  of  the  steam  mains,  it 
will  be  necessary  to  connect  to  the 
sewer  at  shorter  intervals. 

The  importance  of  this  tile  construc- 
tion can  be  readily  seen.  The  writer 
has  taken  out  old  steam  heating  mains 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


21 


that  had  become  too  small,  due  to  an 
increased  demand  for  steam  and  for 
future  extensions  and  has  found,  upon 
excavating,  that  the  drain  tile  was  com- 
pletely filled  with  a  silt  foundation,  mak- 
ing the  tile  under  drainage  of  no  value 
for  the  purpose  originally  intended.  The 
tile  had  been  laid  in  a  bottom  of  clay  or 
dirt  soil,  the  joints  being  placed  very 
unevenly  or  close  together,  one  end  be- 


ering  to  overcome  condensation.  Even 
fittings  and  bare  pieces  of  pipe  that  are 
not  covered  by  standard  main  insulation, 
should  be  covered  with  85%  magnesia- 
block  covering  and  asbestos  cement  2  in. 
thick,  and  then  painted  with  black  asphal- 
tum.     The  painting  makes  the  covering 
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FIG.    1— ARRANGEMENT  OF   PIPING   TO    STEAM    TRAP   AT    END   OP   ALL    STEAM    MAINS, 

REGARDLESS  OP  GRADE. 


ing  from  Y^Axi,  to  j4-in.  open  on  the 
bottom.  Seepage  or  surface  water  had 
percolated  through  the  joints,  softening 
the  clay  or  dirt  soil,  embedding  it  in  the 
trench  and  gradually  filling  it  up. 


hard  and  water-proof.  All  brick  boxes, 
man-holes,  and  brick  ducts  should  be 
filled  with  shavings.  Valves  should  be 
placed  on  all  lateral  mains  and  on  main 
lines  at  least  every  third  block. 


IMPORTANCE  OP  LEAKS. 


STREET  TRAPS 


A  leak  in  the  underground  steam 
mains  should  be  repaired  immediately 
after  evidence  of  the  same  is  shown  by 
surface  or  other  indications.  A  small 
leak  is  often  far-reaching  in  its  results. 
The  writer  advocates  using  large-sized 
steam  mains,  reducing,  when  required, 
to  the  next  smaller  size,  to  lessen  the 
drop  in  pressure  due  to  friction.  Small- 
sized  mains  and  large  reductions  neces- 
sitate increased  pressure  at  the  plant. 
Large-sized  steam  mains  have  more  area, 
giving  greater  volume  with  much  less 
pressure. 

All  steam  mains  should  be  installed 
and  insulated  with  the  best  type  of  cov- 


The  installation  of  street  traps  is  of 
vast  importance  in  the  maintenance  and 
operation  of  the  underground  steam 
heating  mains.  A  large  number  of  cen- 
tral-station heating  plants  have  no  auto- 
matic water- feed  regulators  or  pumps  on 
the  boilers.  This  is  a  very  expensive 
mistake.     The  writer  has  found  through 
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exhaustive  tests  on  various  central-sta- 
tion heating  plants  that  a  large  amount 
of  water  and  condensation  gets  in  the 
heating  mains  due  to  the  priming  of  the 
boilers  or  their  being  filled  too  full,  due 
to  careless  hand-feeding.  Also,  when 
batteries  of  boilers  are  generating  steam 
and  from  two  to  four  of  the  boilers  are 
not  supplying  their  share  of  the  steam, 
due  to  not  having  stokers  or  ash-wash 
systems,  or  to  the  fact  that  the  fires  need 
cleaning,  making  it  necessary  to  fire  the 
other  boilers  more  rapidly  and  harder  to 
make  the  desired  pressure,  these  boilers 
siphon  water  to  the  steam  heating  mains, 
making  saturated  steam  of  a  low  heat- 
unit  value.  This  saturated  steam  goes 
.through  the  street  mains  and  through 
the  service  connections  into  consumers' 
premises  and  registers  on  the  consum- 
ers' meters.  The  saturated  steam  also 
requires  more  pressure  at  the  central 
station  and  in  the  street  mains  and  the 
consumers  are  compelled  to  carry  addi- 
tional weights  on  their  reducing  valves. 

FITTINGS  TO  BE  INSTALLED  AT  LOW  POINTS 

In  all  underground  steam  heating 
mains  fittings  should  be  installed  at  low 
points  having  drop  bottom  openings  or 
pockets  the  same  size  as  the  pipe,  also 
fittings  should  be  installed  every  1000  ft., 
regardless  of  grade.  Take  a  6-in.  con- 
nection from  the  fitting  direct  to  the  trap 
in  the  manhole,  this  trap  to  be  2  ft.  be- 
low the  main.  All  fittings  to  the  trap 
should  be  45°  ells. 

On  old  steam  heating  mains,  the  writer 
has  found  a  2-in.  tapping  in  bottom  of 
cross  at  an  intersection  of  streets  at  low 
grade  and,  300  to  500  ft.  beyond,  the 
pipe  grading  back  to  this  low  point  in 
the  main  to  take  care  of  all  condensa- 
tion. This  arrangement,  however,  does 
not  do  so.  The  velocity  carries  steam 
and  condensation  up-grade  to  the  ends 
of  the  mains  into  consumers'  premises, 
registering  on  the  meters. 

It  is  very  important  to  install  a  large- 
sized  street  trap  from  the  end  of  the 
main  or  dead  end,  regardless  of  g^ade, 


in  the  man-hole,  as  shown  in  Fig.  1.  The 
writer  would  advise  installing  a  series 
of  two  large-sized   steam  traps  in  the 
manholes,  as  one  trap  may  be  out  of 
service  until  inspected.    A  trap  should 
be  used  that  operates  on  various  press- 
ures,  otherwise   it   will   waste   a   larg^e 
amount  of  steam  before  adjusting  itself. 
Moreover,  it  is  important  that  the  trap 
should  operate  on  less  than  10  lbs.  press- 
ure.    For  that  reason  the  writer,  in  his 
own  practice,  has  installed  one  type  of 
trap  in  manholes  that  will  operate  on 
from   J4   lb.  to  40  lbs.  pressure.    The 
writer  also  installs  traps  on  the  dead 
ends  of  street  mains.     In  one  instance, 
before  these  traps  were  installed,  it  cost 
$300  to  $400  a  month  for  repairs  to  street 
mains,  due  to  water  hammer  and  the  re- 
sulting leaky  joints  and  services.     In  one 
instance,     with     condensing    coils    and 
meters  on  the  traps  at  dead  ends  of  the 
line,  the  meter  registration  for  the  month 
of    December,    1916,    was   43,000   lbs., 
which,  at  40  c.  net  per  1000  lbs.,  amount- 
ed to  $172.     In  this  connection  it  should 
be  added  that  all  street  traps  should  be 
examined  every  week. 

SERVICE     CONNECTIONS     TO     CONSUMERS* 
PREMISES 

All  service  connections  should  be 
taken  off  the  top  of  fittings  in  the  steam 
mains  and  graded  back  to  the  main. 
Fittings  in  service  connections  should  be 
Y  branches  and  45°  angle.  No  service 
connection  should  be  less  than  2j4-in.  in 
diameter,  regardless  of  the  small  size  of 
the  building,  as  pipe  above  2  in.  has 
larger  threads  and  more  weight  than  the 
smaller  sizes.  Insist  on  large  service 
connections  to  overcome  pressure  and 
friction  by  having  the  requisite  area  and 
volume.  In  our  own  experience,  on  the 
dead  ends  of  a  4-in.  or  5-in.  steam  main 
where,  at  times,  the  pressure  was  low, 
we  had  lj4-in.  and  1^-in.  service  con- 
nections and  could  not  get  any  steam  in 
the  radiators.  We  insisted  on  running 
large  service  connections  and  on  excavat- 
ing we  found  from  three  to  seven  sharp. 
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90^  ells  in  the  service  lines.  The  writer 
would  insist  on  installing  2j4-in.  to  4-in. 
service  connections  with  slight  angles  or 
45°  ells. 

The  following  sizes  of  service  connec- 
tions are  figured  at  lib.  pressure: 
Diameter,  In.  Radiation,  Sq.  Ft. 

21^  600 

3  900 

4  2200 

5  3600 

6  6000 

All  service  connections  to  be  installed 
same  as  street  mains. 

INSTALLATIONS  IN^  CONSUMERS*  PREMISES 

The  installation  in  consumers*  premises 
increases  or  decreases  the  revenue  de- 
rived  from  steam  consumption  in  pro- 
portion  to  the  satisfaction  of  the  con- 
sumer in  having  his  premises  heated  at 
a  satisfactory  rate.    Therefore,  examine ^ 
all  installations  and  have  the  consumer 
make    all   necessary   changes.    Keep  a 
record  of  the  character  of  the  building, 
class  of  construction,  thickness  of  walls, 
various  exposures,  single  or  double-glass 
thickness,  tig^t  or  loose  sash,  tig^t-door 
sills,  windows  broken  or  not,  cracks  in 
walls.     Also   see    that    the    foundation 
walls  are  tight,  find  cubic  feet  of  space 
in  building,  square  feet  of  radiation  in 
building,   type   of  installation,   whether 
system    is    installed    properly    or    not, 
changes  to  be  made  to  system,  and  ap- 
proximate cost  of  steam  per  season. 

If  the  proposed  consumer  has  a  one 
or  two-pipe  indirect  or  vapor  installa- 
tion from  his  own  boiler,  would  also 
record  that,  as  outlined  above.  Check 
up  radiation  and  space  heated,  examine 
the  installation  carefully  and  suggest 
any  changes,  having  the  consumer  make 
same.  By  having  the  consumer  remodel 
his  installation  according  to  the  com- 
pany's rules  and  regulations,  much  can 
be  done  in  reducing  the  size  of  the  meter 
bills. 

The  writer  does  not  believe  in  sup- 
plying central  heat  to  every  one  until 
the  installations  are  made  to  conform 


with  the  company's  rules  and  regula- 
tions. We  would  lose  many  consumers 
if  we  did  not  insist  on  this,  due  to  large 
monthly  bills. 

When  we  have  a  complaint  from  a 
consumer  about  his  monthly  meter  bill, 
we  give  it  immediate  attention.  First 
we  examine  the  street  traps  in  the  vicin- 
ity to  see  if  they  are  working  properly. 
Second,  we  examine  all  outside  doors, 
windows,  door  sills  or  other  openings. 
Third,  we  test  the  service  connection 
coming  in  from  the  main.  .This  last  is 
most  important,  as  with  steam  mains 
that  have  been  installed  for  many  years, 
when  little  attention  was  paid  to  con- 
struction as  regards  proper  grade  of 
traps  or  where  there  were  not  traps 
enough  in  the  line,  condensation  and 
saturated  steam  from  the  mains  will  come 
in  through  the  service  connections  and 
register  on  the  meter. 

ADJUSTMENT  OF  CHANGES  WHEN  METER 
PAILS  TO  REGISTER. 

Where  we  have  trouble  with  the 
meter  not  registering  we  adjust  the  bills 
according  to  the  following  table  of  per- 
centages for  the  various  months: 

October 7% 

November 13% 

December 18% 

January 18% 

February 15% 

March  16% 

April  5% 

May 5% 

We  have  rules  and  regulations  per- 
taining to  service  connections  and  all  in- 
side installations  which  the  fitters  must 
follow. 

As  already  stated,  we  do  not  allow 
any  90®  ells.  All  pipes  are  to  be  of  a 
certain  size  for  a  given  amount  of  radia- 
tion.    All  fittings  must  be  covered. 

No  radiator  connection  from  a  riser  is 
to  be  less  than  IJ^-in.  Large-sized 
mains  are  insisted  upon  to  give  area  and 
volume.    Finally  we  heat  our  new  in- 
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stallatioils  to  72°  F.  in  zero  weather  on 
from  1  oz.  to  3  oz.  pressure. 

ESTIMATING    THE    HEATING    COST    FOR    A 
NEW    CONSUMER. 

In  estimating  on  a  new  consumer,  in 
order  to  give  him  an  idea  of  what  the 
steam  bills  will  be,  we  figure  from  $3.50 
to  $5.00  per  1000  cu.  ft.  of  space  per 
season,  but  >ye  find  that  $4.00  per  1000 
cu.  ft.  is  within  10%  of  being  correct. 

VAPOR  SYSTEM  OP  HEATING  ADVOCATED. 

i 

We  Strongly  advocate  the  use  of  the 
vapor  system  of  heating  as  being  the 
best  to  use  with  central  station  heating. 
While  costing  a  little  more  to  install,  it 
is  the  most  economical  in  the  consump- 
tion of  steam,  saving  from  20%  to  25% 
over  the  ordinary  steam  systems.  In. 
fact,  practically  all  of  the  installations 
now  being  made  are  of  the  vapor  type. 
We  would  recommend  in  connection 
with  the  installing  of  a  steam  system,  the 
use  of  thermostats  which,  we  believe; 
will  pay  for  themselves  in  the  saving 
of  steam. 

The  following  pipe  sizes  are  recom- 
mended in  connection  with  the  install- 
ing of  ordinary  heating  systems: 
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Radiation, 

Pipe  Size, 

Sq.  Ft. 

In. 

Diam. 

Up  to    600 

2J^ 

.XK)  to    900 

3 

900  to  1400     • 

3'/4 

1400  to  2000 

4 

2000  to  3000 

5 

3000  to  4500 

6 

4500  to  7000 

7 

7000  to  9000 

8 

Cross  arms  for  small  radiators  should 
be  2  in,  and,  for  larger-sized  radiators, 
2j^  in.,  with  risers  2  in.  to  first  floor,  1 J4 
in.  to  second  floor  and  V/z  in.  to  third 
floor. 

PIPE  SIZES  FOR  VAPOR  HEATING 

The  following  pipe  sizes  are  recom- 
mended for  vapor  heating  systems: 


Radiation 

Main 

Return 

Sq.  Ft. 

In.  Diam. 

In.  Diam. 

Up  to    600 

2K. 

1/2 

600  to    900 

3 

1/2 

900  to  1400 

3/2 

1/2 

1400  to  2200 

4 

2 

2200  to  3600 

5 

2 

3600  to  6000 

6 

2/2 

6000  to  8500 

7 

2/2 

Cross  arms  for  small  radiators  should 
be  2  in.,  with  1^-in.  return  cross  arms 
For  larger  radiators  cross  arms  should 
be  2j/^-in.,  with  Ij^-^n.  return  cross 
arms.     All  connections  to  be  taken  oflf 


FIG.  3-OI.D  ONK-  AND  TWO-PU^K   SYSTKM  AS   ORIGINAU.V   INSTAU.KD  IX  HARRISBURG 
BUII^DING   WHERIC   RADIATORS   WOULD   NOT  HEAT. 
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with  Y  branches  and  45°  ells  used  in 
place  of  tees  and  straight  ells. 

CHARGES  FOR  CONSUMERS*  INSTALLATION 

In  estimating  for  steam-fitting  work 
for  consumers  we  charge  for  every- 
thing in  connection  with  the  work,  ex- 
cepting the  meter,  which  remains  the 
property  of  the  company.  On  a  one- 
pipe  steam  heating  job,  our  estimated 
contract  price  will  average  about  $1.00 
per  square  foot  of  direct  radiation.  On 
vapor  installations,  our  contract  price 
will  average  about  $1.25  per  square  foot 
of  radiation.  For  estimating  the  cost  of 
running  service  pipes  we  use  the  follow- 


ing  figures: 

Cost  per 

Lineal  Foot 

Excavating 

$1.00 

2j^-in.  pipe 

.30 

3-in.  pipe 

.40 

4-in.  pipe 

.62 

5-in.  pipe 

.83 

6-in.  pipe 

1.08 

7-in.  pipe 

1.20 

8-in.  pipe 

1.35 

5-in.  wood-lined  casing 

.80 

6-in.  wood-lined  casing 

.90 

8^-in.  wood-lined  casing 

1.03 

Repaving  of  street 

.70 

Labor  laying  service  pipe 

.50 

Drayage,  brick-work,  etc. 

.20 

In  installing  steam  heating  jobs  we 
figure  on  using  econcnny  coils  containing 
20%  of  the  entire  amount  of  radiation 
in  the  building,  for  cooling  the  con- 
densation before  it  passes  through  the 
meter  to  the  sewer. 

PROVISION  FOR  TESTING  PRESSURE  ALONG 
LINE. 

For  testing  pressure  along  the  line  at 
various  points  gauge  connections  should 
be  installed  to  which  a  steam  gauge  can 
be  attached  at  frequent  intervals,  espe- 
cially during  the  extreme  cold  weather. 
This  method  of  testing  gives  the  amount 
of  pressure  along  the  line  and  is  very 
important  in  reducing  the  pressure  at 
the  power  station.  Where  pressure  on 
dead  ends  is  excessive,  from  7  to  20  lbs., 
we  reduce  this  to  2  lbs.  on  the  last  con- 
sumer on  the  extreme  end  of  the  line, 
thereby  sending  increased  pressure  to  the 
low  points  along  the  line.  By  keeping 
close  watch  on  these  pressure  points  it 
is  possible  to  reduce  the  pressure  at  the 
power  station  as  much  as  12%.  These 
tests  should  be  made  once  a  month,  or 
oftener,  according  to  the  weather. 

p6ints  on  the  use  op  meters 

The  object  of  installing  meters  in  con- 
sumers' premises  is  to  bring  about  an 
equitable   relation   between   the   heating 


''M^ei^t 


.^-^ 


PIG.  4— CHANGES  MADE  IN  OLD  ONE-  AND  TWO  PIPE   SYSTEM   WHICH    REMEDIED  THE 
DIFFICULTY    BY    ELIMINATING    90°    ELLS. 
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company  and  the  customer,  by  recording 
the  exact  amount  of  steam  delivered. 
The  meter  is  connected  to  the  extreme 
low  point  or  end  of  the  consumer's  pip- 
ing system,  so  that  all  the  steam  con- 
densed in  the  building  must  be  passed 
through  before  being  discharged  to  the 
sewer.  It  is  of  the  greatest  importance 
that  the  meter  should  be  of  the  proper 
capacity,  the  correct  size  being  deter- 
mined by  definite  rules.  Otherwise,  at 
maximum  periods  of  flow,  an  accurate 
registration  will  not  be  obtained. 

The  proper-sized  meter  of  the  bucket 
type  to  install  can  be  determined  by  mul- 
tiplying the  number  of  square  feet  of 
radiation  in  the  building  by  0.40.  This 
will  give  the  flow  of  water  in  pounds  per 
hour.  The  proper  meter  can  then  be 
selected  on  the  following  basis:  No.  2 
meter,  150  lbs.  per  hour;  No.  3  meter, 
375  lbs.  per  hour;  No.  4  meter,  750  lbs. 
per  hour;  No.  6  meter,  1500  lbs,  per 
hour;  No.  7  meter,  3000  lbs.  per  hour; 
and  No.  8  meter,  15,000  lbs.  per  hour. 

The  meter  must  be  set  level.  It  should 
also  be  installed  with  a  suflicieiit  num- 
ber of  unions  to  permit  of  easy  removal 
for  cleaning  and  inspecting.  The  outlet 
of  the  meter  should  be  located  above  ihe 
sewer  to  insure  a  free  flow  by  gravity 
from  the  meter.  The  pipe  should  be  as 
short  as  possible  to  insure  free  flow  and 
the  discharge  pipe  leading  to  the  sewer 
should  never  be  reduced  in  size.  A 
sewer  trap  should  in  all  cases,  be  in- 
stalled to  prevent  water  or  sewer  gas 
from  backing  up  into  the  meter. 

A  careful  inspection  of  the  meter  is 
one  of  the  most  important  duties  of  the 
meter-reader  who  should  note  that  the 
meter  sets  level,  that  meter  seals  are  in- 
tact with  no  evidence  of  tampering,  that 
the  movement  of  the  bucket  is  not  im- 
peded in  any  manner,  and  that  all  con- 
densation from  piping  and  radiators 
passes  through  the  meter. 

Meter  readings  should  be  taken  once 
a  week.  At  the  end  of  each  season  all 
meters  should  be  properly  tagged,  re- 
moved and  taken  to  the  testing-room 
where  they   should   be   tested,   cleaned. 


their  bearings  lubricated,  all  adjustments 
made  and  then  re-tested  before  being 
placed  in  the  consumers'  premises.  The 
proper  operation  of  all  meters  is  of  the 
greatest  importance  as  upon  their  ac- 
curacy depends  the  confidence  of  the 
customers  and  the  general  public. 

The  following  sizes  of  nozzles  should 
be  used  on  testing  meters  to  insure  proper 
rate  of  flow  for  the  various  meter  sizes : 

Size  of  Nozzle, 
Meter.  In.  Diam. 

No.    2  7/64 

No.    3  11/64 

No.    4  1/4 

No.     5  23/64 

No.    6  34/64 

No.    7  3/4 

No.    8  1 

No.  10  2 

SIMPLE  METHOD  OF  TESTING  METER. 

Each  compartment  of  the  bucket  of 
the  meter  is  adjusted  to  empty  when 
filled  with  the  proper  weight  of  water. 
The  actual  testing  of  a  meter  consists  of 
weighing  the  amount  of  water  contained 
in  the  barrel,  noting  the  position  of  the 
bucket,  up  or  down.  The  determined 
amount  of  water  is  then  permitted  to 
pass  through  the  meter,  after  which 
scales  are  again  balanced  and  the  differ- 
ence calculated,  when  a  second  reading 
of  the  meter  and  test  dial  is  made. 
Meter  buckets  must  be  in  the  same  posi- 
tion as  at  the  beginning  of  the  test.  The 
comparison  between  the  actual  weight  of 
the  water  and  the  recorded  weight  de- 
termines the  percentage  of  accuracy. 
Careful  records  should  be  kept  of  the 
meters  cleaned,  adjusted  and  tested,  to- 
gether with  date  of  test. 

The  essentials  of  proper  meter  opera- 
tion are  as  follows: 

The  meter  must  be  of  proper  size  and 
capacity. 

Meter  must  be  set  level. 

Condensation  should  flow  into  meter 
from  cooling  coil. 

Temperature  of  water  should  not  be 
over  90°  F.  in  going  into  meter. 
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Meter  outlet  must  not  be  bushed. 

Meters  should  be  read  and  inspected 
frequently. 

All  meters  should  be  tested  at  least 
once  a  year. 

Proper  facilities  should  be  provided 
for  testing  meters. 

As  the  care  and  operation  of  the  meters 
are  two  of  the  most  important  factors  in 
the  success  of  central-station  steam  heat- 
ing, this  department  should  be  placed  in 
the  charge  of  a  skilled  mechanic  who  will 
appreciate    the    importance    of    proper 


meter  registration.  Meters  should  not 
be  tested  on  the  consumers'  premises, 
but  in  the  testing-room  at  the  power 
station. 

Before  testing  meters,  have  all  testing 
equipment  examined  by  the  sealer  of 
weights  and  measures  so  that  you  will  be 
sure  your  testing  apparatus  is  correct. 
You  will  then  have  him  to  corroborate 
your  statement  in  case  of  a  controversy 
between  the  company  and  the  consumer 
regarding  the  test  made  on  the  meter. 


From  the  Old  to  the  ,New  in  Steam  Pipe  Conduits 


With     Special     Reference    to     the    Types     Developed     by     the     New     York 

Steam   Company. 


A  moving  picture  of  the  develop- 
ment of  underground  pipe  construc- 
tion in  New  York  City  is  afforded  by 
the  accompanying  illustrations  which 
show  all  the  important  changes  made 
in  the  form  of  conduit  used  by  the 
New  York  Steam  Company  since  the 
original  type  was  adopted  in  1880. 

In  this  original  type  (Type  A),  it 
will  be  noted  that  there  was  no  under- 
drainage  whatever  and  that  the  con- 
duit was  built  with  an  earth  bottom. 
It  was  evidently  the  opinion  in  those 
days  that  the  losses  downward  were 
negligible.  The  pipe  carried  in  this 
conduit   was   wrought-iron,   rolled   or 


Typc    /7. 

No  underdrainage — Earth  bottom. 


expanded  into-  cast-iron  flanges,  in 
similar  fashion  to  the  tubes  in  a 
boiler.  Types  A  and  B  were  used  for 
approximately  the  ten-year  period 
from  1880  to  1890.  A  type  of  con- 
struction (Type  C),  practically  the 
same  as  Type  B,  but  with  screwed 
pipe  and  cast-iron  screwed  flanges, 
was  used  during  the  ten-year  period 
from  1890  to  1900. 

Underdrainage  was  first  provided  in 
the  type  adopted  in  1900  (Type  E), 
which  remained  standard  for  approx- 
imately the  next  ten  years,  or  until 
1910.      This    underdrainage    consisted 

A. 


e 

SrKk 


^mm^4^i^mmi^m. 


^MirjtrOl     Wool 


Tube,    witf)  t^otltd  fhn^s   Ab  return- 

TrpL  B. 

No  return 


ORIGINAL  TYPES  OP  STREET  MAIN  CONSTRUCTION  AS  USED  IN  NEW  YORK  IN   1880. 
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t  Air  C%i.' 


Ht.K  Or«l*)Tllt, 


Typc    C. 

CONSTRUCTION  USED  DURING  THE  PERIOD 
1890  TO   1900. 


'M.n^r0/i^6>c/ 


Typc  € 

construction    for    ten-year    period 
approximately  from  1900  to  1910. 

£4'^ttmrnuC4 


^'> 


Welded  flao^m 

Typc  r 

STANDARD   CONSTRUCTION   FOR   FIVE-YEAR    ^'•'*'^" '''^*' 
PERIOD  TO   1915. 


%rtttf 


h  octroi     Wool  Dmim^mL^m- 


\4^/m^M.  Thickness    Brick  ^  4H 

Ap^rc^^^  h'y  th*  Bureau  e/*  Sub^urfact,  Stru^tmfms 

xCo9cr%**  CONTEMPORARY   WITH   TYPE   F.    USED   FOR 

SPECIAL   SUBWAY  WORK  WHERE 
CUT  IS  SHALLOW. 


S'Omho^'tm    (/^.' U-i) 
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Ttpc  O 

CONTEMPORARY   WITH    TYPE    F,    USED   FOR 

SPECIAL     SUBWAY     WORK,     WHERE 

CUT     IS     SHALLOW. 


Typc     M 


STANDARD   CONSTRUCTION   SINCE    1915   FOR 

MAINS  UP  TO  AND  INCLUDING 

12-IN.    PIPE. 

y  Maim.      /-/i' 
5'     "  /•--#' 


3  A, 


I 


Welded  r/aoce    Mom 
Rtto^*'ced   Concrete.    Trench 
^uppert%d' by  Concrete    piers    on    tunnel  rooP 

Type   M 
% 

SPECIAL    CONSTRUCTION,     CONTEMPORARY 
STANDARD    CONSTRUCTION    FOR    14.IN.   AND  WITH  TYPE  E,  USED  FOR  STRENGTH 

16.IN.   MAINS    SINCE    1915.  OVER   DEEP  BACK-FILL. 


I  i  J  Ccocrefe 
New  styte  Crpannoit  Joi^tj  andAtfhorm^ei 

Trpc   6 
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%mthifcmjf9oi» 


\hld€4/  Flange   Pipe 
f5r  tk*9$l of  Rbof  5hbs   3m  ^h»ByrhfyCify*o9cr,n^atConsiCe^  ^f^ndmrda  (D^/) 

Typc  V 

STANDARD   CONSTRUCTION   SINCE    1915   FOR  20-IN.   MAINS. 


of  broken  stone  held  in  place  by 
hexagonal  drain  tile  and  resting  on  a 
bottom  of  concrete  2  in.  thick. 

Type  F  is  the  general  form  of  con- 
struction used  from  1910  to  1915.  This 
has  a  2-in.  concrete  floor,  but  no  re- 
inforcing and  the  space  between  the 
sectional  covering  and  the  housing 
-was  filled  with  mineral  wool.  A  con- 
duit was  also  placed  beneath  the  pipe, 
serving  as  a  drainage  space  and  to 
support  the  mineral  wool. 

Type  G,  with  reinforced  concrete 
base,  3  in.  of  sectional  covering,  no 
mineral  wool  and  merely  an  open 
space  for  drainage  beneath  the  pipe, 
was  first  used  in  1915  for  all  sizes  of 
pipe. 

In  1916  the  so-called  standard 
rtiulticell  construction  (Type  H)  was 
used  for  pipe  sizes  up  to  12  in.  in 
diameter  only,  while  Type  G  was 
continued  for  14-in.  and  16-in.  pipe 
and  Type  V  for  20-in.  pipe. 

Type  M  is  contemporary  with  Type 
E   and   was   used   where   mains  were 


restored  over  the  Hudson  &  Manhat- 
tan tubes  where  there  was  a  backfill 
of  from  10  ft.  to  18  ft.  over  the  tubes. 
The  reinforced  concrete  box  was  sup- 
ported by  concrete  piers  extending 
down  to  the  roof  of  the  tunnel,  the 
box  serving  as  a  bridge  between  piers 
set  20  ft.  apart. 

Type  N  is  contemporary  with  Type 
F,  but  was  used  only  on  the  subway 
roof  where  there  was  but  little  space 
between  the  subway  roof  and  the 
street  paving. 

The  construction  shown  in  Type  O 
is  contemporary  with  the  Type  F  and 
was  used  in  the  Sixtieth  Street  cross- 
ing of  the  Lexington  Avenue  subway 
where  the  cross  pipe  had  to  be  kept 
at  as  low  a  level  as  possible  to  accom- 
modate the  longitudinal  subsurface 
structures  in  Lexington  Avenue.  Type 
Q  was  also  in  use  at  the  same  period 
as  Type  F,  and  was  for  the  same 
purpose,  but  possibly  under  slightly 
different  conditions  than  Type  N. 
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Figuring  Steam  Consumption  in  Radiation 

Amount  Required  Per  Square  Foot  of  Direct  Required  Radiation  To  Maintain 
an  Inside  Temperature  of  70°  F.,  with  Various  Outside  Temperatures. 

BY  J.   A.    STRAWN 


Other  conditions  being  equal,  the 
heat  loss  from  a  building  is,  of  course, 
proportional  to  the  temperature  rise; 
that  is,  to  the  difference  between  the 
temperature  of  the  building  and  the 
outside  air.  As  the  condensation 
recorded  by  the  meter  attached  to  the 
system  served  by  a  central  station  heat- 
ing plant  is  very  nearly  proportional 
to  the  heat  loss  from  the  building,  this 
may  be  expressed  in  equational  form 
as   follows: 

-  =  f  (Tb  -  To)  (1) 

R 

In  which  C  =  condensation    in    pounds 
per  day. 
R  =  direct  radiation     required 

in  square  feet, 
f  =  Factor  depending  upon 
kind  of  system,  char- 
acter of  building, 
quality  of  regula- 
tions, etc.  This  fac- 
tor has  been  found 
very  nearly  constant 
for  any  one  of  a 
large  number  of  build- 
ings  observed. 

Tb  =  Inside,  or  building,  tem- 
perature. 

To  =  Average  outside  temper- 
ature for  the  days 
considered. 

Transposing  and  substituting  70° 
for  Tb  : 

r 

f  = 


R  (70  —  T) 


But  the  condensation  per  hour  from 
a  square  foot  of  direct  radiation  under 


1    lb.    steam    pressure    giving    up    250 
B.T.U.  is  250/971.2  =  0.258  lbs. 

Adding  10%  for  condensation 
losses  in  mains,  riser's,  etc.,  and  letting 
X  =  number  of  hours  per  day  that 
steam  is  necessary  at  various  outdoor 
temperatures : 

0.2St;r 

f    =r-. 

R  (70  _  T) 

When  R  =  1,  To  =  — 10°  (the  system 
is  assumed  to  be  in  use  24  hours  per 
day)  and  f  =  0.0853. 
Then 

0.0853  (70  —  To) 

x=^ ^=0.3  (70— To) 

0.284 

Computed    values    of    x    for    various 
outdoor  temperatures  are  as  follows: 
Outdoor  Temperature  Hours 

Degrees  F.  of  Use 

—10  24 

0  21 

10  18 

20  15 

30  12 

40  9 

50  6 

60  3 

70  0 

Charts  obtained  from  a  recording  in- 
strument, the  pen  of  which  was  actu- 
ated by  the  stem  of  the  reducing  valve 
in  the  heating  system  of  a  ther- 
mostatically-controlled building  have 
shown  that  the  hours  of  use  computed 
above  for  various  temperatures  are 
reasonably    accurate. 

Equation  (1)  has  been  found  very 
useful  by  the  writer  in  estimating  con- 
sumption in  cases  where  a  meter  had 
stopped,  or  given  a  faulty  registration 
for    any    cause.      It    has    been    found. 
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however,  that  it  is  not  as  applicable  to 
consumptions  of  customers  operating 
under  flat  rates  as  to  the  consumptions 
of  customers  operating  under  meter 
rates,  as  the  former  class  is  much  more 


liable  to  cool  rooms  by  means  of  open 
doors  and  windows,  than  to  prevent 
overheating  those  rooms  by  shutting 
off  the  steam  supply  automatically  or 
otherwise. 


Problems  in  Underground  Pipe  Construction 

A  Study  in  Contrasts  Between  the  Character  of  the  Work  in  Medium-Sized 
Cities  and  in  the  Downtown  District  of  New  York. 


The  accompanying  views,  taken  "on 
the  job,"  are  typical  of  present-day 
underground  pipe  construction  for 
central  station  heating  systems  and, 
to  a  degree,  tell  their  own  story.  It 
will  be  observed  that  in  the  ordinary 
run  of  underground  piping  there  is 
fairly  plain  sailing.  Obstructions  such 
as  those  shown  in  the  Harrisburg, 
Pa.,  installation  are  somewhat  out  of 
the  ordinary,  while  those  shown  in 
the  downtown  New  York  district  are 
in  a  class  by  themselves. 

For  months  the  downtown  street 
comers  in  New  York  have  resembled 
mining  excavations,  and  the  patience 
of  the  public  has  been  well-nigh  ex- 
hausted in  waiting  for  the  various 
runs  and  twists  of  piping  to  be  un- 
tangled and  put  in  shape  so  that  the 
street  could  be  properly  surfaced.  A 
study,  however,  of  the  typical  situ- 
ations  shown   herewith   will   make   it 


OBSTRUCTIONS   IN    HARRISBURG.    PA.,    PIPK 
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SEQUEHCE   OF    FLOW    AND    RETURN    HOT    WATER    INSTALLATION.    MT.   VLKNON.   ILL. 
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SEQUENCE  OF  FLOW  AND  RETURN  HOT  WATER  INSTALI.ATION.  SPRINGFIELD.  ILL. 


SEQUENCE  OF  STEAM  MAIN  INSTALLATION.  ANDERSON.  IND. 


SEQUENCE  OF  FLOW  AND  RETURN  HOT  WATER  INSTALLATION.  SPRINGFIELD.  ILI*. 
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ONE    OP    THE    MANY    PROBLEMS    AT    THE    INTERSECTION    OF    CEDAR     STREET    AND 

BROADWAY,    NEW    YORK. 


apparent  at  once  to  those  experienced 
in  this  class  of  work  why  it  was  that 
the  streets  were  open  so  long  and  the 
^vonder  is,  not  that  it  took  so  many 
weeks  and  months  to  effect  a  satis- 
factory arrangement  of  the  piping, 
but  that  it  was  possible  to  make  any 


arrangement  at  all  capable  of  giving 
service. 

The  illustrations  of  the  New  York 
streets    are    intended    to    feature    in 
particular  the  mains  of  the  New  York 
Steam  Company,  which  company  has. 
been    engaged    for    some   time    in   re- 


CONDITIONS   ENCOUNTERED  AT  WALI,  AND  WIKUAM   STREETS.  NEW  YORK, 


Digitized  by 


Google 


34  THE  HEATING  AND  VENTILATING  MAGAZINE  /,",' 


nc 


PLAN   OF   PIPING  AT   WALL  AND   WILLIAM    STRKETS.    NEW   YORK. 


DETAIL  OF  16IN.   STEAM   RISER  AT  WALL  AND  WILLIAM   STREETS.   NEW  YORK. 
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building  its  pipe  lines.  H.  A.  Fisher, 
engineer  of  underground  construction 
for  the  New  York  Steam  Company, 
through  whose  courtesy  the  ac- 
companying pictures  were  obtained, 
states : 

"I  do  not  know  of  an  obstruction  to 
the  installation  of  underground  mains 
that  we  have  not  had  to  contend  with 
within  the  limits  of  our  system, 
from  rock  to  quicksand,  underground 
springs  to  tidewater,  and  from  sup- 
porting elevated  column  footings  to 
underpinning  of  buildings." 

Special  attention  is  called  to  the 
drawings  of  the  piping  tangles  at 
Cedar  Street  and  Broadway,  Wall  and 
William  Streets,  Greenwich  and  Cort- 
landt  Streets  and  Fulton  and  Green- 
wich Streets.  These  drawings  will 
repay  close  study  as  they  reveal  many 
of  the  difficulties  encountered. 


Taking  the  view  showing  the  inter- 
section of  Cedar  Street  and  Broad- 
way, where  a  16-in.  main  is  installed, 
it  was  necessary  to  alter  every  struc- 
ture at  the  intersection,  involving 
innumerable  preliminary  designs  and 
sketches  for  use  in  connection  with 
securing  consents  from  the  various 
companies  involved.  Two  12-in.  and 
one  24-in.  water  main  and  one  20-in. 
gas  main  had  to  be  raised.  Commer- 
cial cables  shifted  to  a  new  position. 
Consolidated  Telegraph  &  Electric 
Subway  Company's  manhole  altered 
and  subway  ducts  raised,  vault  of 
building  changed,  Empire  Subway 
Company's  bank  of  ducts  shifted  to 
the  north,  a  depressed  bay  installed 
between  bends  of  roof  structure  of  the 
interborough  subway,  duct  lines  and 
water  main  moved  to  facilitate  the 
placing  of  a  special  bend  of  the  steam 


%^ 
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PI,AN    Or    PIPING   AT    CORTLANDT   AND    GREENWICH    STREETS.    NEW    YORK. 


main,  and  the  yoke  supports  of  the 
New  York  City  Railway  Company 
changed,  and  new  drains  installed  to 
sewers.  All  work  during  week  days 
was  done  beneath  the  street  decking; 
traffic  had  to  be  maintained  at  all 
times.  Work  on  the  depressed  bay 
of  the  subway  roof  had  to  be  done  at 
night,  at  which  time  the  tracks  below 
were  carefully  patrolled. 

Anc'^He-  set  of  conditions  was  en- 
countered at  Wall  and  William 
Streets,  also  in  connection  wath  one 
of  the  steam  company's  16-in.  mains. 
Due  to  the  net  work  of  subsurface 
structures  at  this  intersection,  it  was 
necessary  to  install  the  mains  under- 
neath the  sidewalk  (the  only  available 
space)  in  William  Street,  connecting 
to  the  Wall  Street  main  through 
structures   built   at  a   depth   of   11    ft. 


Various  types  of  special  fittings  were 
used  as  shown  in  the  close-up  photo- 
graph, such  as  anchor  service  box, 
valve  dummy  of  extra  heavy  standard, 
and  changed  drill  casting,  variators, 
service  spools  and  valves  of  New  York 
Steam  Company  standard.  This  inter- 
section is  typical  of  several  in  Wil- 
liam Street.  It  may  be  interesting  to 
note  in  the  plan  the  by-pass  of  the 
16-in.  main  valve,  at  the.  southwest 
corner,  with  8-in.  service  to  the  At- 
lantic Building  and  the  8-in.  service 
to  the  National  City  Bank. 

The  double  line  in  Greenwich 
Street,  at  Cortlandt  Street,  and  the 
main  at  Fulton  and  Greenwich  Streets, 
were  installed  under  the  sidew^alk  on 
account  of  the  extreme  height  of  the 
subway,  the  roof  of  which  at  Cort- 
landt Street,  is  about  2  in.  below  the 
street  surface. 
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Report  on  Air  Conditions  at  the  Paris  Garter  Fa(  tory 


II 


EDITED    BY    HARRY   M.    HART. 
(Concluded   from  May  issue.) 

The  first  part  of  this  report  gave  details  of  the  tests  made  on  various  floors  under 
normal  operating  conditions.  The  concluding  portion  of  the  report,  here  published,  deals 
ivith  a  series  of  tests  showing  the  effect  of  the  exhaust  fans  and  nautral  ventilators  at 
the  ceiling  of  the  top  floor  on  the  air  movement  throughout  the  building.  There  is  also 
included  a  discussion  of  both  series  of  tests. 


Test  No.  10,  March  3,  1917,  5th  Floor. 

All   doors  and   windows   closed. 
Outside    weather    conditions — Temp.    32** 
Relative  humidity  90%. 
Direction  of  wind, — N-NW. 
Velocity — 9  miles  per  hour. 
Time— 10:00  A.M. 

Exhaust  Fans: 

North  exhaust  fan,  speed  600  RPM,  veloc- 
ity 1230, 

Volume  8680  CFM. 

South  Fan,  speed  588  RPM,  velocity  1140, 
Volume  8060  CFM. 

Globe  Ventilators: 

2  closed — 6  open. 

Average  negative  velocity  through  ventila- 
tors 160-ft.  per  minute. 

Total,  3072  CFM. 

Average  temperature  of   the   room   71  °F. 

Average    relative    humidity— 22^3% 

Average  COr-5.46 

Temp,  of  air  discharged  through  exhaust 
fans,  72°F. 

Relative   humfdity   of    same — 209^. 

The  results  of  above  test  show  that  fans 
were  exhausting  a  total  of  16,740  CFM. 
3072  CFM.  was  coming  into  the  room 
through  the  Globe  ventilators  and  the  bal- 
ance was  coming  into  the  room  through  the 
cracks  and  crevices  around  the  doors  and 
windows. 


During  this  test,  complaint  was  made  of 
the  cold  drafts  near  all  the  windows,  indi- 
cating excessive  inward  leakage  at  these 
points,  also  objectionable  odors  near  toilet 
adjacent  to  elevator. 

The  absurdity  of  having  both  exhaust  fans 
and  gravity  ventilators  in  one  room  is  shown 
very  well  in  this  test  where  the  large  volume 
of  air  handled  by  the  fans  caused  a  down 
draft  into  the  room  through  the  ventilators. 
Probably  very  little  of  the  air  pulled  through 
the  ventilators  ever  reached  the  breathing 
zone,  as  both  fan  and  ventilators  are  in  or 
near  the  ceiling. 

The  uncomfortably  cold  drafts  near  the 
windows  as  well  as  the  objectionable  odor 
near  the  toilet  illustrates  the  necessity  of 
providing  some  definite  entrance  for  the  air 
when  exhaust  fans  are  used,  instead  of  de- 
pending on  leakage. 

The  amount  of  heating  surface  installed 
on  this  floor  is  barely  sufficient  to  compensate 
for  the  direct  heat  losses  when  the  outside 
temperature  is  10°,  and  has  no  excess  capac- 
ity to  care  for  warming  the  air  for  ventila- 
tion. Consequently  the  normal  operation  in 
cool  or  cold  weather  is  to  ignore  the  ex- 
haust fans  and  depend  on  gravity  ventilation 
alone. 

Under  the  conditions  in  effect  at  this  time 
this  test  was  made,  the  doors  from  the 
toilet-rooms  acted  as  air  supply  openings  and 
odors  entered  the  room  from  both  toilets. 
The  toilet  adjacent  to  the  elevator  shafts 
naturally  is  a  greater  offender  in  this  re- 
spect   than    the    other,    the    air    being    doubly 
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polluted  as  it  must  first  pass  from  one  of 
the  lower  floors  through  the  toilet  on  that 
floor  to  the  elevator  shaft,  up  the  shaft  and 
through  the  toilet  on  the  fifth  floor  into  the 
main  room. 

The  design  of  the  plant  in  this  particular 
cannot  be  too  strongfy  condemned.  The 
elevator  shaft  should  not  be  permitted  to 
act  as  a  vent  flue  in  any  event,  particularly 
of  toilet  rooms,  as  in  this  case. 

Test  No.  11,  March  5tfa,  1917,  5th  Floor. 

All  doors  closed  and  three  windows  slight- 
ly open. 
Outside  weather  conditions— Temp.  24j4°F. 
Relative   humidity—75%. 
Direction   of   wind — NE. 
Velocity — 4   miles   per   hour. 
Time— 4:00   P.M. 

Exhaust  Fans: 

North    exhaust     fan,    speed    200    R.P.M., 

velocity  283. 
Volume   1985   C.F.M. 
South  fan,  speed  206.  R.P.M.,  velocity  295. 

Volume  2065  C.F.M. 

Globe  Ventilators: 

t  closed — 6  open. 

Xverage  positive  velocity  through  venti- 
lators  150  ft.  per  minute. 

Total  2880  C.F.M. 

Average   temp,   of   the   room   72** F. 

Average  relative  humidity  17^^%. 

Average    COi — 

Temp,  of  air  discharged  through  exhaust 
fans,  75'»F. 

Relative  humidity  of  same,  17%. 

The  results  of  the  above  test  show  that 
the  fans  were  exhausting  a  total  of  4050 
C.F.M.  and  the  Globe  ventilators  2880  C.F.M. 

As  near  as  could  be  measured.  1850  C.F.M. 
was  coming  in  through  the  open  windows 
and  the  balance  of  the  air  was  leaking 
through  the  doors  and  crevices 

Objectionable  cold  drafts  near  all  windows 
were  very  noticeable  to  the  occupants,  also 
objectionable  odors  near  toilet  adjacent  to 
elevator. 

Test  No.  11  is  'almost  a  duplicate  of  No. 
10,  the  only  difference  being  that  a  few 
windows  were  open  and  that  the  exhaust 
fans  were  running  much  more  slowly,  only 
4050  C.  F.  M.  being  exhausted  instead  of 
16.740,  as  in  test  No.  10.  The  suction  of 
the  fans  at  this  speed  was  not  great  enough 
to  cause  a  reversal  of  the  natural  air  cur- 
rents through  the  ventilators.  The  same  re- 
marks which  were  made  about  test  No.  10 
apply  here  also. 


Test  No.  12.  March  7,  1917.  5th  Floor. 

All  doors  closed,  5  windows  slightly  open. 
Outside  weather  conditions — Temp.  405^ "F. 
Relative  humidity  65%. 
Direction   of   wind — SW. 
Velocity — 17   miles    per   hour. 
Time— 

Exhaust  Fans: 

North  exhaust  fan,  speed  572  R.P.M.  veloc- 
ity 1175. 

Volume   8225    C.F.M. 

South  Fan,  soeed  572  R.P.M.,  velocity  1100. 
Volume    7700    C.F.M. 

Globe  Ventilators: 

2  closed,  6  open. 

No  velocity  in  either  direction  indicated 
through    the    ventilators. 

Average  temperature  of  the  room,  702/7'F. 

Average    relative    humidity— 28%. 

Average  CDs. 

Temp,  of  air  discharged  through  exhaust 
fans— 77*»F. 

Relative  humidity  of  same,  20%. 

The  results  of  the  above  test  indi'^ted 
that  the  fans  were  exhausting  15,925  C.F.M. 
from  the  room,  of  which  approximately 
11.445  C.F.M  was  coming  in  throucrh  the 
open  windows,  the  balance  leaking  in  through 
cracks  and  crevices. 

Objectionable  cold  drafts  near  all  windows 
were  very  noticeable  to  the  occupants,  also 
objectionable  odors  near  toilet  adjacent  to 
elevator. 

The  opening  of  several  windows  gave  an 
inlet  for  the  air,  so  that  it  was  not  com- 
pelled to  come  down  through  the  ventilators, 
the  suction  of  the  fan  being  just  sufficient 
to  balance  the  pull  of  the  ventilators,  there 
being  no  motion  through  them  in  either  di- 
rection. In  other  resoects.  the  conditions 
observed  were  about  the  same  as  in  tests 
Nos.  10  and  11. 

These  tests.  Nos.  10,  11  and  12  each  cov- 
ered only  a  short  period  of  time.  It  would 
be  interesting  to  know  how  long  the  exhaust 
fan  could  be  run  before  the  incoming  cold 
air  lowered  the  temperature  of  the  room  to 
such  a  point  as  to  cause  marked  physical 
discomfort  to  the  occupants.  The  shortage 
of  radiation  on  this  floor  makes  the  main- 
tenance of  a  proper  temperature  inside  in 
sub-zero  weather  impossible  when  the  fans 
are  running  at   full   speed. 

Test  No.  13,  March  12,  1917.    Basement  to 
5th  Floors  Inclusive. 

Windows  on  all  floors  partially  open,  all 
corridors  open. 
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Outside     weather    conditions — Temperature 

36.5^F. 
Relative  humidity — 66%. 
Direction   of    wind — E-NE. 
Velocity  7  miles  per  hour. 
Time— 1:30  P.M.   to  2:30   P.M. 

Ejrhaust  Fans: 

Not   running. 

Globe  Ventilators: 

Sir    open — 2    closed. 

Average    exhaust    velocity    through    venti- 
lators,  490- ft   per   minute. 
Total   volume— 9400    C.F.M. 
Observations   taken   at   each   corridor   door 
on   each  floor  indicate  the   following  results: 


Room: 


Basement 
1  St  floor 
2nd  floor 
3rd   floor 


4th  floor 
5th  floor 


Velocity  Velocitv            Total 

N.  E.  Door  S.  W.  Door  Volume 

Feet  per  min.  Feet  per  min.  Cu  Ft. 

—20  0               — .'>40 

—125  —85            —5670 

—215  —150             -97^^^ 

—150  0             —4050 


-fl65 
+200 


+  190 
+  170 


—20015 
+9585 
+9990 


The  following  windows  were  onen  on  the 
4th  floor,  through  all  of  which  the  air  was 
l?oins:  out: 

North  Wall — 4  windows  open.  6  in.  x  4  ft.  each 
East  Wall — 2  windows  open.  6  in.  x  4  ft.  each 
South  Wall — 2  windows  open.  24  in.  x  3  ft.  earh 
West     Wall — 3  windows  open.   6  in.  x  4  ft.  each 

COa  tests.  5th  floor,  taken  at  frequent  in- 
tervals indicated  the  following: 

1  :30  P.M. — fans  not  running,  30  min.  after 
1st  test. 


South-west  Stair  Hall 

CO, 

5.5 

5.3 

4.9 


from    room 


from    hall 


North-ean  Stair  Hall 

CO, 

5.6 

5.4 

5.5 
Note: 

( — )  Indicated    air    movement 
into  halls. 

(  +  )  Indicated    air    movement 
into  rooms. 

This  test  is  interesting  because  it  shows  so 
closely  the  well-known  eflPect  of  air  pressures 
around  tall  buildings,  showing  a  strong 
pressure  inward  in  the  lower  stories,  a 
neutral  zone,  and  a  strong  pressure  outward 
in  the  upper  stories.  The  effect  of  the  open- 
ing of  windows  is  very  noticeable  as  the  12 
sq.  ft— open  window  area  on  the  fourth 
floor  caused  it  to  have  nearly  as  great  an  air 


movement   as    the    fifth    floor,    with    its    pre- 
sumably more  efficient  roof  ventilators. 

The  quantity  of  air  moved  throughout  the 
building  was  quite  large,  averaging  32  cu.  ft. 
per  occupant — ^per  minute.  The  quality  of 
that  portion  of  it  which  entered  the  fifth 
floor  from  the  stair  hall  was  not  especially 
good,  as  the  COi  contents  averaged  5.36 
whereas  the  outside  CO,  probably  was  not 
over  4  points,  indicating  that  some  contami- 
nation of  the  air  had  taken  place.  As  there 
was  only  a  comparatively  small  number  of 
employees  on  this  floor  (81,  each  having 
2000  cu.  ft.  of  air  space)  the  CO,  probably 
rose  only  slightly  higher.  Had  this  floor 
been  a  crowded  one,  such  as  the  second  or 
third  with  over  200  employees,  the  condition 
of  the  air  entering  the  rooms  as  it  did  with 
an  initial  contamination,  probably  would  have 


—  lOS  C.F.M.  per  person 

—  44.4  C.F.M.  per  person 

—  17.9  C.F.M.  per  person 

—20015  /  \verae:e 

)  32  C.  F.  M. 
J  per 

+19570  »  person. 

become    very   bad    before    it    escaped    by    the 
fans   or   ventilators. 

Test  No.  14,  March  12,  1917.    Basement  to 
5th  Floors  Inclusive. 

Test  No.  12  was  repeated  with  all  windows 
on  the  4th  floor  closed,  fans  not  running, 
givine  results  as  follows:    (see  page  40). 

Closing  the  windows  on  the  fourth  floor 
seems  to  have  had  three  effects:  First. — the 
volume  of  air  moved  throuehout  the  build- 
ing was  cut  down  about  4000  C.  F.  M.; 
second,  the  neutral  zone  shifted  so  as  to 
plr.ce  the  third  floor  in  the  UDper,  or  outward 
nressure.  portion  of  the  building  instead  of 
in  the  lower,  as  in  test  No.  13:  and  third  — 
a  surnrising  reduction  of  over  7000  C.  F.  M. 
in  the  amount  of  air  going  to  the  fourth 
floor  took  place,  the  amount  goinq:  to  th^ 
fifth    floor    increasing   at   the    same    time. 

The  large  part  played  by  the  open  win- 
dows in  this  and  the  13th  test,  shows  th6 
undesirability  of  depending  on  them  for  a 
continuous  supply  of   air. 

The  considerable  volume  of  air  going  to 
the  fifth  floor  shows  the  strong  draft  created 
bv  the  ventilators,  which  pulled  80%  of  the 
air  coming  into  the  building  on  the  lower 
floors,  up  to  the  top,  leaving  the  third  and 
fourth  floors  with  a  marked  deficiency  of  air 
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supply.    Thus,  the  ventilators  were  a  help  to      Southeast   corner   of    room 5.9 

the  ventilation  of  the  fifth  floor,  but  a  detri-      North    exhaust    fan 5.0 — 6.2 

ment    to    the    ventilation    of    the    third    and      South    exhaust    fan 5.9 

fourth  floors.                                        •  The    use    of    the    exhaust    fans    naturally 

Room:           Velocity  Velocity           Total 

N.  E.  Door  S.  W.  Door  Volume 

Feet  per  min.  Feet  per  min.  Cu.Ft. 

Basement                    0  0                      0 

1st   floor             —150  —120             —7300 

2nd  floor            —215  —130             —9315 


-16615  \ 

1 

3rd  floor 

0 

50 

1350              i 

'  Average 

4th   floor 

40 

50 

2430 

26  C.  F.  M 

Sth  floor 

250 

195 

12015 

4- 1  tJTOC 

.  per   person. 

Test  No.  15. 

The  above  tests  were  then  repeated  with 
4th  floor  windows  open,  as  in  test  No.  13, 
and   exhaust  fans   running,  as'  follows: 

North    exhaust    fan,    speed      670  R.P.M. 


Velocity 

1425  F.P.M. 

Volume 

9975  C.F.M. 

South  Fan 

speed      600  R.P.M. 

Velocity 

1380  F.P.M. 

Volume 

9660  CF.M. 

llobe  Ventilators: 

6  Ventilators  open. 

Average   velocity   320 

F.P.M. 

Volume  6144  cu.  ft 

Total  25779  cu.  ft 

Room: 

Velocity 

Velocity 

ToUl 

N.  E.  Door 

S.  W.  Door  Volume 

Feet  per  min.   Feet  per  min 

.  Cu.Ft. 

Basement 

—200 

0 

—540 

1st  Floor 

—270 

—210 

—12960 

2nd    Floor 

—240 

-100 

—9180 

3rd   Floor 

—135 

—10 

—3915 

—26595 

4th   Floor 

100 

175 

7425 

5th  Floor 

490 

460 

25650 

caused  a  general  increase  in  the  amount  of 
air  moved.  The  almost  exact  correspond- 
ence between  the  amount  of  air  passing 
through  the  fans  and  ventilators  on  the 
fifth  floor  (25779)  with  the  amount  enter- 
ing the  room  through  the  stair  hall  doors 
(25650)  indicates  that  the  suction  of  the 
fans  and  ventilators  was  just  sufficient  to 
balance  the  natural  outward  pressure  of  the 
air   through  and  around  the  windows. 

The  ratio  of  window  area  to  floor 
area  (1  to  7.5)  is  such  that  taken  in 
connection  with  the  shape  of  the  build- 
ing and  the  arrangement  of  windows 
on  all  four  sides,  a  very  well  lighted 
building  results. 

The  work  done  in  this  shop  is  light 


54  persons— 240  CF.M.  each 
219  persons—  42  CF.M.  each 
226  persons—  17.3  CF.M.  each 


+33075 

Total     persons 609 

Total   air   movement 33075  CF.M. 

Average  per  person 54.5  CF.M. 

4;00  P.M.    Fans    running    full    speed    V/i 
hrs.  after  third  test. 

Northeast  stair  hall  Southwest  stair  hall 

CO,  CO, 

4.6  4.9 

5.0  4.7 

5.4  5.0 

CO, 

Northwest    corner    of    room 5.7 

Center    of    room 6.8 


29  persons—  2S.6  CF.M.  each 
81  persons— 316     CF.M.  each 


manufacturing,  and  there  is  nothing  in 
the  processes  carried  on  which  would 
cause  especial  contamination  o\  the  air. 
Some  excess  radiation  has  been  pro- 
vided to  heat  the  incoming  air,  but  the 
amount  of  this  excess  is  only  suffi- 
cient to  warm  about  7,(X)0  CF.M.  in 
— 10°  weather.  Adding  the  amount  of 
heat  radiated  by  the  occupants  brings 
the  total  amount  of  cold  air  which  can 
be     introduced,     up     to     about     10,000 
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Data 

2nd 

Ratio   window   area   to   floor   area. 1  to     7.56 

Ratio  window  area  to  cu.  contents 1  to  75.6 

C.    F    M.  aif   per  occupant  Tests  1    to  8 26.2 

C.    F.    M.   aJr  per  occupant.     (Test   No.    13,   corridor 

doors    open,    fans    not    running) 

Ditto— test     No.      14 

O     P.    M.    air    per    occupant    (test    15,    exhaust    fan 

running)      

Air   space  per   occupant,   cu.    ft 735 

No.      occupants 219 

Contents,    cu.    ft 159000 

Floor    area,     sq.     ft 15900 

Window   area.   sq.    ft 2100 


3rd 


5tli 


1  to  7.56 

1  to 

4.65 

1  to  77 

1  to 

46.5 

41.6 

51.9 

32 

26 

54.5 

715 

2000 

226 

61 

162000 

162000 

16200 

16200 

2100 

3500 

C.F.M.,  whereas  over  18,000  C.F.M. 
IS  required,  leaving  a  deficiency  of 
about  50%  of  air  supply.  Naturally 
the  consequence  is  that  the  occupants 
cannot  bear  to  have  the  exhaust  fans 
run  in  cold  weather. 

It  is  very  doubtful  whether  equal 
ventilation  could  ever  be  obtained  on 
all  floors  with  this  system  of  ventila- 
tion— that  is,  exhaust  fans  on  the  top 
floor  and  all  stairhall  doors  open— ^ven 
if  an  adequate  amount  of  radiation 
were  provided  to  warm  the  air.  The 
lower  floors,  especially  the  first  and 
second,  would  undoubtedly  be  well  ven- 
tilated, and  would  receive  an  ample 
amount  of  air  at  all  times.  The  air  in 
the  floors  near  the  neutral  zone  woulJ 
be  stagnant  and  the  top,  or  fifth  floor 
would  very  seldom  receive  anything 
except  what  might  be  termed  "second 
hand"  air,  as  its  entire  supply  must 
come  through  the  windows  on  one  of 
the  lower  floors,  pass  over  that  floor 
and  up  the  stairhall  to  the  fifth  floor, 
becoming  more  or  less  contaminated  on 
the  way.  Under  the  conditions  of  this 
test,  viz.,  a  small  number  of  employees 
on  the  top  floor,  this  is  not  .a  very  seri- 
ous matter,  but  it  certainly  is  not  a 
very  desirable  condition  in  any  case,  as 
a  ventilating  system  should  provide 
each  occupant  of  the  space  ventilated 
with  an  adequate  supply  of  uncontam- 
inated  air. 

The  desirability  of  separate  mechan- 
ical ventilation  of  toilets  is  especially 
great  with  a  ventilating  system  of 
this  character,  as  without  it  the  suction 
eflFect.of  the  fans  and  ventilators  tends 
to  draw  toilet  room  air  into  the  main 


room,   whereas   the   air   current    should 
be  in  the  opposite  direction. 

Conclusions  of  Tests. 

It  is  evident  from  these  tests, that: 

A.  In  a  building  having  five  or  more 
stories,  a  lively  air  movement  can 
usually  be  obtained  inward  through 
the  windows  of  the  lower  floors 
and  outward  through  the  windows 
of  the  upper  floors. 

B.  There  will  necessarily  be  a  neu- 
tral story  at  some  point  where  the 
difference  in  pressure  which  causes 
the  air  movement,  will  equalize, 
and  here  the  ventilation  will  be 
deficient. 

C.  If  the  windows  are  on  all  four 
sides  of  the  building,  and  are  op- 
erated properly,  the  distribution 
of  fresh  air  may  be  so  efficient  as 
to  permit  of  a  material  reduction 
in  its  volume. 

D.  The  higher  the  building,  the 
greater  the  difference  in  pressures 
causing  air  movement  will  be,  pro- 
vided the  stairways,  elevator 
shafts,  etc.,  are  open  to  the  var- 
ious floors. 

E.  The  volume  of  air  admitted  in  the 
lower  stories  must  be  so  large  in 
proportion  to  its  contamination 
that  it  shall  be  suitable  for  venti- 
lating purposes  in  the  upper 
stories. 

It    is    apparent    that    with    such    an 
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arrangement  as  described  here,  the  ma- 
nipulation of  the  windows  in  proper 
relation  to  the  outside  temperature  and 
weather  conditions  is  essential.  The 
area  of  intake  openings  in  any  floor 
must  be  gauged  in  proper  proportion 
to  the  relative  position  of  that  floor  in 
the  building,  since,  for  instance,  we 
find  the  first  floor  normally  under  a 
greater  inward  pressure  than  the  sec- 
ond floor,  and  the  third  floor  almost 
neutral. 

It  must  be  recognized  that  in  cold 
weather,  owing  to  the  drafts  caused  by 
open  windows,  it  is  probable  that  the 
windows  will  be  kept  closed.  If  excess 
radiation    is   provided   to   care    for    the 


plants  of  the  John  Gorman  Co.  and  the 
Paris  Garter  Co.  were  intended  to  de- 
velop in  a  measure,  fair,  comparative 
examples  of  the  conditions  of  window 
ventilated  buildings.  The  Gorman 
plant  has  windows  on  two  sides  only 
and  comprises  the  fourth  floor  of  a 
seven-story  building.  It  is  so  arranged, 
apparently,  that  its  position  in  the 
building  has  no  special  effect  on  it. 
The  Paris  Garter  plant,  on  the  other 
hand,  is  a  five-story  building;  and  the 
influence  of  the  various  floors  on  con- 
ditions in  each  other,  is  the  most  no- 
ticeable phenomenon  observed.  The 
following  is  a  tabulation  of  some  of 
the  data. 


No.  Space  Ratio  Ratio        C.  P.  M.  Temp.  Hum.      Dust. 

Occu-         per  Window  Window    per  Deg.  per 

pants         Occup.  to  Hoor  to  C.  C.    Occupant    P.  cent 
cu.  ft. 


Bact. 


Co. 


Terap.Wind. 
Deg.  VeloP 
F.  miles  per 
^  hour. 


GORMAN 
110         650         1-11.5  1-120         93.2         70  dfg.      43.5-       32866 


13.6 


10.4 


44.6deg.       9.i 


219         735 


1-77 


1-77 


PARIS  GARTER— 3rd  FLOOR 
26.2         69.76         28.7  4176 


3.02 


8.15 


11.5 


13.1 


air  used  in  creating  ventilation,  it  is 
our  belief  that  the  entering  air  should 
be  deflected  through  or  over  the  radi- 
ation, or  at  least  deflected  so  that  the 
direct  cold  drafts  cannot  strike  the 
occupants,  and  so  that  the  rain  and 
snow  cannot  enter. 

In  this  connection,  in  considering 
the  manipulation  of  windows  in  such 
a  building  as  this  for  summer  venti- 
lation, where  fly  screens  are  provided, 
these  must  cover  the  entire  window 
area,  so  that  all  of  the  windows  may 
be  opened  from  the  top  as  well  as 
from  the  bottom. 

It  is  very  important  that  the  air  con- 
ditions in  a  building  of  this  character 
should  be  under  the  supervision  of  an 
intelligent  person  whose  duty  is  to  see 
that  the  windows  and  doors  are  open 
in  such  a  manner  as  to  allow  the 
proper  circulation  of  fresh  air  without 
causing  objectionable  drafts  at  any  one 
point,  and  to  see  that  the  exhaust  fans 
are  operated  when  the  building  is 
occupied. 

The  studies  made  by  the  Chicago 
Commission     on     ventilation     of     the 


The  amount  of  air  handled  per  unit 
of  time  per  occupant  in  the  Gorman 
factory,  it  will  be  noted,  was  over 
three  times  that  handled  at  the  Paris 
Garter  Factory.  However,  despite 
this,  the  latter  shows  superior  air  con- 
ditions.    These  are,  of  course,  due  to: 

A.  The  fact  that  the  Paris  factor\- 
had  no  manufacturing  processes 
under  way  which  resulted  in  ob- 
jectionable products  of  combustion 
of   manufacture. 

B.  The  fact  that  the  latter  had  win- 
dows on  all  sides,  so  that  wind 
movement  could  be  utilized  at  all 
times. 

C.  The  continuous  air  movement  due 
to  the  exhaust  fans,  ventilators 
and  the  height  of  the  Paris  fac- 
tory. 

D.  The  fact  that  the  Paris  factory 
had  fewer  occupants  per  units, 
and   much   more   sunshine. 

In  tests  of  such  plants,  having  no 
particular  control  of  window  manip- 
ulation,    our     observations     must     be 
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understood  as  applying  to  the  specific 
time  of  test  only  and  not  to  all  weather 
conditions.  The  conditions  prevailing, 
however,  at  the  time  of  this  test  were 
a  fair  average  for  the  heating  season. 
Had  the  weather  been  colder  at  the 
Gorman  plant,  or  had  there  been  no 
breeze,  very  much  less  air  would  surely 
have  been  provided.  Had  the  day  been 
wanner  when  the  Paris  Garter  plant 
was  tested,  doubtless  much  more  air 
movement  would  have  been  in  effect. 
Window  ventilation  as  installed  in 
these  plants  does  not  in  either  case  in- 
sure a  continuous,  dependable,  and  sat- 
isfactory condition. 


Use  of  Cast-iron  Returns  in  District  Heat- 
ing Work. 

The  accompanying  views  show  a  section  of 
the  installation  of  cast-iron  return  mains  in 
the  Saginaw  (Mich.)  central  station  steam 
heating  system.  Ths  is  one  of  the  first 
localities  in  which  cast-iron  pipe  has  been 
used  for  such  purposes  and  considerable  in- 
terest attaches  to  its  serviceability.  There 
are  3748  lin.  feet  of  cast-iron  pipe  installed 
as  return  mains  and  3359  ft.  of  services. 
The  mains  vary  in   size   from  6-in.  down   to 


6-IN.    CAST-IRON     RETURN     MAIN     AT     SAG- 
INAW.  MICH. 


TYPICAL     2-IN.     SERVICE     CONNECTION     TO 
CAST-IRON    RETURN    MAIN,    SAGI- 
NAW,   MICH. 

3  in.  with  2-in.  services,  while  the  greater 
part  of  the  main  is  6  in.  The  main  is  of 
variator  construction  and  is  not  insulated  in 
any  form.  * 

After  three  years*  service  the  company 
states  that  the  main 'shows  no  sign  of  corro- 
sion. It  seems  that  a  greater  part  of  the 
city  of  Saginaw  was  built  upon  land  which 
was  formerly  a  swamp.  The  result  has  been 
that  in  the  Spring  of  the  year  there  is  ab- 
normally high  water  and  after  it  subsides 
several  breaks  have  been  found,  although 
these  were  mostly  confined  to  services  which 
are  constructed  of  2-in.  Universal  cast-iron 
pipe  in  6-ft.  lengths.  As  a  general  rule,  this 
pipe  broke  at  the  joint  which  was  bolted  to- 
gether. 

In  the  Spring  of  1916  there  was  exception- 
ally high  water  in  Saginaw  and  after  it  receded 
seven  breaks  were  found  in  the  return  line, 
one  in  the  main  and  six  at  the  services.  The 
return  system  was  not  valved  off  at  that 
time  and  the  company  experienced  great 
difficulty  in  finding  these  leaks.  However, 
after  weeks  of  testing  and  experimenting, 
city  water  was  turned  into  the  mains  which 
at  once  showed  up  all  the  leaks. 

The  ony  trouble  experienced  with  the  use 
of  cast-iron  pipe  seems  to  lie  in  the  condi- 
tion of  the  ground  which  varies  considerably 
throughout  the  year.  The  use  of  the  2-in. 
cast-iron  pipe  when  installing  services  has 
been  discontinued  and  service  connections  are 
now  made  of  wrought-iron  pipe.  No  change, 
however,  has  been  made  in  the  mains  them- 
selves. 
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Vol.  15  June,  1918  No.  6  ,      ^         .        .„     -  .^  ur  u         1 

—  dustry.  It  will  also  establish  a  closer  co- 

Pubiished  Monthly  at  Cooperstown.  N.  V..  by  the  Operation  between  companies  and  manu- 

Heating    and    Ventilating     Magazine     Co.  facturers     ....    and  afford  oppor- 

E«*curtTe  and  Editorial  O^ces,     1123  Broadway  ^^^^j^^    f^,.  ^^^   solving  of   the   many    par- 
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GUST  AVE  PETERSEN . . .   Secretary  and  Treasurer  \^   tO   the   varioUS   branches   there    are 

A.  8.  ARMAGNAC,  Editor  provisions   for  two  classcs  of  member- 
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life  of  the  nations  at  war  are  to  follow         ^t  the  present  time  the  heating  indus- 

the  conclusion  of  peace.  We  are  warned  ^^y  is  confronted  with  such  important 

that   we   must   gird   ourselves    for    the  projects  as  the  establishment  of  a  test- 

commg  commercial  struggle.    Each  in-  j^g  laboratory  and  the  furtherance,  in  a 

dividual  industry  must  take  up  the  chal-  highly  practical  way,  of  fuel  conserva- 

lenge  and  place  itself   in   readiness  to  ^ion.     Either  one  of  these  movements, 

meet  the  new  era.  jf  successfully  carried  out,  may  establish 

What  is  the  heating  industry  doing  to  ^^e  pre-eminence  of  American  heating 
put  its  house  in  order  and  what  steps  practice.  Has  the  time  come,  then,  to 
are  necessary  to  that  end?  A  possible  an-  ^^  ^fter  these  objects  in  a  big  way,  in  a 
swer  is  suggested  by  what  has  happened  ^ay  that  will  represent  the  best  thought 
m  the  gas  industry,  amounting  to  nothing  and  enlist  the  combined  practical  sup- 
less  than  the  amalgamation  of  the  entire  port  of  all  the  interests  involved— man- 
industry     into     one     organization— the  „facturer,  contractor  and  engineer? 

American  Gas  Association.  This  action,  ^ 

which  has  just  been  consummated,  "is  TT  is  a  significant  thing  that  .the  man- 

the  final  outcome  of  a  growing  convic-  1    ufacturers   and  heating  contractors, 

tion  among  executives  in  control  of  gas  together  with  the  plumbers,  represented 

companies  aiid  gas  appliance  and  appa-  ^    ^^^^  ^^^^^^  associations,  have  just 

ratus   manufacturers   that   the   best   m-  ^  ,  ,    ^  .    .    .1      /•    .        '  • 

terests  of  the  business  would  be  served  t^>*en  what  amounts    o  the  first  step  m 

with  one  big  national  gas  organization  ^^^  '^'^to'T  ^^  the  allied  organizations 

representing  all  the  various  phases  of  t^^'^-^^s  ""'^y-     ^he  "Building  Bigger 

the  industry,  in  place  of  the  present  as-  Business"  campaign  is  a  great  co-oper- 

sociation."  *tive  movement.     Is  there  any  reason 

It  is  worth  while  to  note  just  what  why    the    close    relations    thus    estab- 

has  been  accomplished  by  this  amalga-  Hshed  should  not  be  made  permanent? 
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President  George  W.  Martin  on  The  Outlook  in  The 
Central  Station  Heating  Industry 


As  everyone  connected  with  the  heating 
industry  knows,  operating  companies  have 
been  facing  extraordinary  conditions  of  in- 
creased labor  and  fuel  costs  and  have  been 
forced  to  appeal  to  the  Public  Service  Com- 
missions of  the  various  States  for  relief. 
It  is  encouraging  to  report  that  the  Com- 
missions have,  I  believe,  in  every  case, 
granted  some  relief  and  have  at  least  been 
convinced  that  district  heating  companies 
are  entitled  to  consideration  in  the  matter 
of  a  fair  return  for  the  service  necessary 
for  the  health  and  com- 
fort of  the  customers. 

As  I  have  already 
written  to  the  members 
of  the  National  District 
Heating  Association,  the 
situation  in  some  respects 
has  its  advantages.  The 
member  companies  in  the 
past  have  been  seemingly 
diffident  in  appealing  to 
the  Public  Service  Com- 
missions for  advances  in 
rates.  The  high  operating 
costs  have  left  no  other 
course  open,  however. 
Doubtless  before  the 
war's  end  several  fur- 
ther advances  in  rates 
will  have  to  be  made, 
and  with  the  Commission 
falling  in  with  the  views 
of  the  member  com- 
panies, as  they  now  seem 
to  be  doing,  the  burden 
of  low  rates  will  no 
longer  handicap  the  in- 
industry. 

The  shortage  of  coal  for  domestic  pur- 
poses has  brought  to  our  member  companies 
a  large  number  of  applications  for  service 
and  has  undoubtedly  convinced  many  doubt- 
ers of  the  desirability  of  district  heating 
service.  When  the  companies  are  in  a  posi- 
tion to  make  extensions  without  prohibitive 
costs,  I  look  for  a  large  increase  in  the  dis- 
trict heating  business. 


GEORGE  W.  MARTIN, 
President,      National    District    Heating. 
Association. 


It  may  interest  the  readers  of  The  Heat- 
ing AND  Ventilating  Magazine  to  know 
what  the  standing  committees  of  the  Asso- 
ciation are  doing,  especially  in  view  of  the 
fact  that  no  regular  convention  will  be  held 
this  year;  in  its  place  a  meeting  of  the 
Executive  Committee  and  Committee  Chair- 
men will  be  held,  probably  at  Cedar  Point, 
Ohio,  for  two  days,  beginning  July  8.  A 
general  invitation  will  probably  be  extended 
to  such  of  our  members  as  care  to  attend, 
but,  as  already  indicated^  no  formal  conven- 
tion will  be  held. 

Of  the  standing  com- 
mittees, perhaps  an  out- 
line of  the  work  of  six 
will  be  of  interest  to  your 
readers. 

The  Station  Operating 
Committee  will  report 
boiler-room  tests  in  sev- 
eral of  the  member  com- 
panies plants.  The  ques- 
tion otf  feed-water  treat- 
ment will  also  be  dis- 
cussed and  a  summary 
presented  of  what  might 
have  been  accomplished* 
during  the  past  year  in- 
improving  boiler-room 
operation. 

The  Underground  Con- 
struction   Committee    has 
distributed    questionnaires, 
dealing  largely  with  prac- 
tice  in  building  manholes 
and  expects  to  have  con- 
siderable   information    re- 
garding   this     feature    of 
construction. 
The     Meter    Committee    is    attempting    to. 
establish   by  test  the  actual  capacity  of  each 
size   of   the   most    prominent    types   of    steam 
traps.     In  addition  to  the  work  on  traps,  the- 
Committee    will    as    usual    discuss    any    new 
developments  in  either  condensation  meters  or 
steam  flow  meters. 

The     Advancement     Committee,     appointed 
at  the  last  Convention,   has  been   accumulate 


Digitized  by 


Google 


46 


THB  HEATING  AND  VENTILATING  MAGAZINE 


June 
1918 


ing  data  relative  to  successful  heating  plants, 
including,  among  other  things,  the  gross 
revenue  of  the  detailed  operating  expenses 
of  a  successful  combination  property.  The 
report  will  include  the  detailed  study  of  the 
division  of  fuel  in  combination  plants,  de- 
scribing and  explaining  various  methods  of 
this  distribution.  The  important  question 
of  arranging  rates  as  near  as  possible  in 
accordance  with  the  increase  in  operating 
costs  will  also   receive  attention. 

The  Educational  Committee  is  giving  con- 
siderable attention  among  other  things  to 
the  matter  of  a  standard  rule  for  determin- 
ing the  proper  amount  of  radiation  for  a 
building.  One  of  the  chief  difficulties  in 
making  a  standard  rule  for  this  purpose  is 
that  different  authorities  differ  widely  on 
ii eating  losses  through  various  kinds  of  con- 
struction material,  but  it  is  hoped  some  rule 
may  be  adopted  which  will  be  satisfactory 
at  least  to  all  our  member  companies,  so 
that  comparative  data  submitted  may  be 
compared  on   the   same  basis. 

The  Accounting  Committee  is  preparing  a 
report   on    standard    system    of    accounts    for 


district  heating  companie.s,  which  should  be 
of  great  value  to  the  member  companies  of 
our  Association. 

Another  matter  which  is  receiving  atten- 
tion is  a  suggested  contract  for  hot-water 
district  heating  utilities,  submitted  to  the 
Indiana  Public  Service  Commission  by  the 
Bureau  of  Standards  at  Washington,  D.  C. 
A  conference  was  held  recently  at  Indianap- 
olis at  which  representatives  of  thirteen 
member  companies  were  present.  After  con- 
siderable discussion  a  committee  was  ap- 
pointed to  submit  a  report  to  the  Educational 
Committee  of  our  Association,  whi(;h  will  in 
turn  transmit  a  report  to  the  Bureau  of 
Standards. 

The  foregoing  outline  will,  I  think,  indi- 
cate that  the  Association  is  living  up  to  its 
reputation  for  active  committee  work  and,  in 
view  of  the  fact  that  no  convention  is  to  be 
held  this  year,  it  is  hoped  that  the  com- 
mittee reports  will  be  of  even  greater  value 
than  those  of  the  last  year. 

George  W.   Martin, 
President,  National  District  Heating  As- 
sociation. 


Modern  Practice  in  Vapor  Heating 

II 

I. — The  Adsco  System 

Editor's  Note — For  the  purpose  of  this  series  of  articles,  a  vapor,  vacuum,  vapor- 
vacuum,  vacuum-vapor,  atmospheric,  modulated  or  thermograde  system  of  heating  will 
he  considered  as  any  system  in  which  the  steam  pressure  ordinarily  carried  is  practically 
at  atmosphere  or  slightly  belozv  or  in  which  the  returns  are  open  to  the  atmosphere  and 
ivhere  no  pump  or  other  positive  mechanical  device  is  employed  to  pull  back  the  returns. 


The  first  special  system  to  be  considered 
in  this  series  is  the  "Adsco"  system  of  at- 
.mospheric  steam  heating  which  has  been  de- 
veloped and  perfected  by  the  Americjui  Dis- 
trict Steam  Co.,  of  North  Tonawanda,  N.  Y. 
This  system  was  one  of  the  first  of  the 
.many  so-called  "vapor"  systems  to  be  evolved 
and  as  such  has  had  the  ample  opportunity 
,of   a  long  period   of  years   to   be  perfected. 

REQUIREMENTS 

Among  some  of  the  features  which  this 
system  requires  for  its  successful  operation 
(may  be  mentioned 

A    special    reducing    valve    where    district 

heating  is   used. 
A  special  damper  regulator  where  a  boiler 
plant  furnishes  the  steam  supply. 


Special  gauges  for  registering  in  ounces 
instead  of  pounds. 

An  air-separating  receiver  for  district  heat- 
ing connection. 

An  air  vent  line  in  one  or  more  locations 
run  through  the  roof. 

A  special  safety  valve  (desirable)  set  to 
blow  at  15  oz. 

A  special  graduated  control  valve  on  each 
radiator. 

The  control  valve  must  suit  the  size  of 
radiator  upon  which  it  is  installed  other- 
wise proper  control  will  not  be  secured. 

As  only  80%  of  the  radiator  surface  is 
used  for  condensing  steam  the  radiator 
surface  must  be  increased  20%  abofve 
that  actually  required  to  heat  the  build- 
ing. 

Hot  water  radiation  must  be  used. 
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Indirect,  direct-indirect,  and  hot  blast  radi- 
ation must  not  be  connected  to  this  sys- 
tem   but    should    be    piped    according   to 
usual   standard   methods. 

TYPICAL     SYSTEMS. 

The  piping  system  as  designed  to  suit 
central  heating  conditions  is  shown  in  the 
typical  layout  given  in  Fig.  1  and  the  con- 
nections where  a  boiler  is  used  on  the 
premises  is  given  in  Fig.  2.  The  operation 
of  the  system  is  briefly  outlined  in  the  fol- 
lowing description,  the  steam  being  supplied 
cither  from  a  common  steam  boiler  or  from 
district  street  mains  through  a  special  re- 
ducing valve. 

D Dfip  on  3t€am/ibm 

E     ..  r/bo$¥ i^tth Union 

G. ?fe*'curj  Gouge 

MV.    HomVo/^e 

P     ..f^/us 

P^V  Treasure  J^e</uc/nglib/ye 

RM  . .  T^etur/i/foin 

Rr     .  Tdeceiref 

3H..  J5teom/fotn 

T. Tf^p 

Tr.....Teiffb/m 

U. Union 

V. GfodVo/re 


6-in.  low  pressure  main  would  be  supplied 
by  a  4-in.  street  connection  and  4-in.,  or 
4  X  6-in.,  reducing  valve.  The  schedule  of 
sizes  recommended  for  2  to  15  lbs.  street 
pressure  is  as  follows: 


Sq.  Ft.  of  Radiation 

0  to  200 

200  to  300 

300  to  600 

600  to  900 

900  to  1400 

1400  to  2200 

2200  to  2800 

2800  to  3600 

3600  to  6000 


Vent  fhroujh  roof- 


Size  of  Reducing  Valve 
in.  Diam. 

1  X   1/2 

154  X  2 
1/2  X  2>4 

2  X  3 
IVi  x3H 

3  x4 
3  x  5 
4x5 

4      x  6 


coff/fecffO/)3 
3//7ff/or  to 
a/rotr/r. 


Graduated  Ih/ye 


^Connect  5eft^/ce3epcrc^r , 

ond  Sf^om  7>op /fe^a  t¥/9e/9    "777? 
r990fr€cf 


^7777T777T. 


.. r/Lt/f* 


Vh/on 
JtocfJ:// 


^Steom 


t 


fR*fk/^fT 


SrfromJ/ree^  TYPICAL  KADI ATOR  PIPLVG 

-  ADS  CO    5Y5TE7^- 

PIG.  1.— TYPICAL  LAYOUT  OF  ADSCO  SYSTEM  TO  SUIT  CENTRAL  HEATING  CONDITIONS. 


The  Steam  when  coming  from  the  street 
is  usually  supplied  at  a  pressure  carrying 
from  2  to  10  lbs.  and  the  special  reducing 
valve  is  arranged  to  reduce  and  maintain 
on  the  system  a  pressure  sufficient  to  give  5 
oz.  at  the  radiator  valves.  The  sizes  of  re- 
ducing valve  recommended  are  two  pipe 
sizes  less  than  the  diameter  of  the  low- 
pressure  main:   thus,  a  building   requiring  a 


6000  to  8500 
8500  to  11,000 


X  7 
x8 


Straight  valves  with  both  inlet  and  outlet 
of  the  small  size  can  also  be  used  if  de- 
sired. 

If  a  steam  boiler  is  to  be  used  its  load 
will  only  be  80%  of  the  total  radiation  plus 
the  steam   main  loss    (not  over   10%)    mak- 
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ing  the  total  required  boiler  capacity  90%  of 
the  total  radiation;  to  control  the  boiler 
pressure  a  special  regulator  is  used,  this 
being  illustrated  in  Fig.  31  It  consists  of  a 
weighted  float  which  rises  on  the  surface  of 
the  water  inside  of  the  vented  regulator. 
This  float  is  connected  to  a  lever  operating 
the  draft  and  check  dampers.  The  creation 
of  any  pressure  in  the  boiler  backs  the  water 

J3 3o//^f 

^ Z>r/p 

^ C/i>oir  ^tfh  C/n/on 

X JPeyt/Zo/or 

R/f. . .  J^e/ifrrf/fofrf 
3/f. .... J5/<som /fb/f? 


down  to  11  oz.  if  desired;  its  tapping   is   \\'\' 
in.  size." 

To  accurately  register  the  small  amounts 
of  pressure  generated  either  the  water 
gauge  illustrated  in  Fig.  4  or  the  mercury 
gauge  shown  in  Fig.  5  may  be  used.  The 
water  gauge  is  generally  used  on  district 
heating  systems  but  the  mercury  gauge  tnay 
be  applied  to  either. 


co/tnectfons 
s/m/Zar/b 


FIG.  2— ARRANGEMENT  OF  ADSCO   SYSTEM   WHERE   BOILER  IS   USED  ON   PREMISES. 


into  the  regulator  and  raises  its  water  line, 
thus  operating  the  float.  The  safety  valve 
used  on  the  boiler  is  set  to  relieve,  at  15 
oz.    pressure    but    can    readily    be    adjusted 


FIG.     3— SPECIAL     BOILER    PRESSURE 
ULATOR. 


REG- 


The  steam  main  in  the  basement  should 
be  arranged  so  as  to  secure  the  best  circula- 
tion and  with  the  minimum  drop  in  pres- 
sure, drips  being  located  where  required 
either  drained  back  to  the  boiler  through  a 
separate  line  or  connected  into  the  return 
line  through  30-in.  water  seals.  In  all 
changes  of  direction  on  the  main,  bends, 
long  sweep  or  45°  fittings  should  be  used ; 
pipe  should  be  well  reamed  and  clear ;  in 
fact  everything  should  be  done  to  promote 
the  flow  of  steam  with  as  little  loss  of 
pressure  as  possible  and  the  size  of  the 
steam  main  should  at  no  point  be  decreased 
below  XYz  in. 

The  steam  is  carried  in  the  steam  main 
up  to  a  point  within  four  feet  of  the  grad- 
uated radiator  valve;  at  this  point  the  radia- 
tor branch  is  reduced  to  ^-in.  in  size  as  di\ 
radiator  valves  have  ^-in.  thread.  The  in- 
terior construction  of  the  valve  is  illustrated 
in  Fig.  5  and  it  is  one  of  the  most  important 
factors    of    the    system.    As    designed    it    is 
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made  to  supply  a  given  radiator  with  80% 
of  the  amount  of  steam  it  can  condense 
under  ordinary  operating  conditions  and  with 
5  oz.  of  steam  pressure  on  the  supply  pipe 
to  the  valve;  the  proper  size  of  radiator  is 
stamped  on  the  valve  top  and  the  valves  are 
made  with  stampings  in  multiples  of  5  from 
10  sq.  ft.  to  200  sq.  ft. ;  for  this  reason 
the  size  of  the  radiator  must  always  be 
specified   in   ordering   valves. 

The  radiators  used  are  common  cast-iron 
surface  of  water  pattern  tapped  ^-in.  top 
and  bottom  opposite  ends.  No  air  valves  are 
used  and  the  return  connection  consists  of 
simply  a  union  radiator  ell  which  is  con- 
nected into  the  return  line. 

The    return    lines    are    under    no    pressure 


2000 

6000 

12000 

20000 


8 
10 
12 
16 


The  air  pipe  is  usually  made  lJ4-in.  which 
is  plenty  large  enough  for  any  ordinary  size 
system;   more  vents   may  be  used  on   larger 


FIG.  6— CONSTRUCTION  OF  A0SCO  VALVE. 

systems  and  with  a  boiler  supply  no  receiver 
is  used.  The  air  lines  should  be  run  at 
least  12  to  15  ft.  above  the  water-line, 
terminating  outside  the  building  wall  or 
carried  up  through  the  roof.  The  return 
either  passes  through  the  condensation  meter 
or    (in   a   boiler  plant)    drops   down   into   the 


FIG.      4— WATER  GAUGE.     FIG. 
GAUGE. 


5— MERCURY 


whatsoever,  and  serve  to  convey  the  water 
of  condensation,  together  with  the  air,  back 
to  the  point  where  the  air  separation  takes 
place.  In  systems  supplied  from  a  street 
main  and  provided  with  a  condensation  meter 
a  receiver  is  used,  this  being  illustrated  in 
Fig.  6.  Such  receivers  have  a  minimum 
water  depth  of  30-in.  and  the  outlet  pipe  to 
the  meter  carried  up  to  a  height  8-in.  below 
the  top.  In  Fig.  6,  A  indicates  air  vent  pipe; 
B,  return  lines  and  C  the  outlet  to  the 
meter.  The  diameter  of  these  receivers  is 
recommended  to   be   as   follows: 


Radiation. 

Diameter  of  Receiver 

Sq.  Ft. 

In. 

600 

5 

1200 

6 

FIG   7.— PIPE    RECEIVER. 

boiler  by  gravity.  In  both  cases  the  return 
line  is  vented  to  the  atmosphere  and  carries 
no  pressure;  it  is  not  even  necessary  to  cover 
this    line   unless    thought   desirable 
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METHOD    OF    OPERATION 

Steam  finds  its  way  through  the  steam 
main  and  branches  up  to  the  radiator  vaUes 
which  are  turned  on  to  the  desired  degree,  a 
three-quarter  turn  serving  to  open  or  close 
the  valve  completely.  The  valve  is  designed 
so  that  the  steam  coming  into  the  radiator 
through  the  valve,  with  5  oz.  pressure  back 
of  the  valve,  enters  with  just  sufficient 
velocity  to  fill  the  radiator  to  the  degree 
registered  by  the  valve  dial.  If  this  is  set 
at,  say,  J^  then,  the  steam  fills  5^  of  80%  of 
the  radiator.  Owing  to  the  fact  that  steam 
is  lighter  than  air  it  is  usually  the  top  por- 
tion of  the  radiator  which  is  heated,  the 
return  and  air  which  the  steam  displaces 
finding  their  way  down  and  out  through  the 
return  ell.  The  air  and  condensation  then 
flow  back  through  the  return  line  to  the 
point  of  air  separation  where  the  air  leaves 
the  system  through  the  open  vent  pipe  while 
the  returns  go  to  the  meter  or  back  to  the 
boiler  by  gravity. 


ILML  DEQSIOHSI 


Surcharge    for    Heating    Service    On    Ac- 
count of  Increased  Cost  of  FueL 

The  Brownville  Electric  Light  &  Power 
Company  petitioned  the  Indiana  Public  Serv- 
ice Commission  for-  authority  to  ladd  a  tem- 
porary surcharge  to  all  bills  for  hot-water 
heating  service.  It  appeared  that  while  the 
electric  department  of  the  company's  business 
was  profitable,  its  rate  of  12  cents  per  square 
fpot  of  radiation  per  season  is  not  sufficient 
to  return  to  the  company  on  its  hot-water 
heating  service,  operating  expenses  and  taxes 
under  the  abnormal  prices  existing  for  coal 
and  the  advances  in  the  cost  of  labor,  sup- 
plies, and  other  materials,  all  of  which  are 
attributable  to  a  war  era  and  are  looked  upon 
as  being  temporary.  The  petitioner's  rate  for 
hot-water  heating  is  the  lowest  for  such  serv- 
ice in  the  State  of  Indiana.  It  has  been  made 
possible  by  the  petitioner's  ability  to  obtain 
coal  at  $1  a  ton;  and  there  has  been  an 
advance  of  50  per  cent  in  its  coal  contract. 
The  city  protested  to  the  surcharge  on  ac- 
count of  the  increased  cost  of  heat  furnished 
to  its  schools  and  other  public  buildings,  and 
alleged  that  the  cost  of  such  service  in  pub- 
lic buildings  would  be  greater  than  would  be 
the  cost  of  heating  these  buildings  by  indi- 
vidual plants;  and  that,  on  the  other  hand, 
the  cost  of  installing  individual  plants  at 
this  time  is  extraordinarily  high.  The  Com- 
mission   did   not   consider   this    a   valid   ob- 


jection to  the  proposed  relief  and  approved 
a  surcharge  of  Sj4  cents  per  square  foot  of 
radiation  for  the  heating  season  of  1917-18. 
At  the  same  time  the  Indiana  Commission 
made  the  following  orders  allowing  sur- 
charges for  heating  service:  Princeton  Light 
&  Power  Co.  Hot- water  heating;  surcharge 
of  17  cents  per  square  foot  of  radiation. 
Central  Indiana  Lighting  Co.  Hot-water 
heating;  surcharge  of  7  cents.  Interstate 
Public  Service  Co.  Hot- water  heating;  sur- 
charge of  5  cents  and  7  cents.  Indiana  R  & 
Light  Co.  Steam  heating;  surcharge  of  30% 
of  bill  allowed. 


Apportionment  of  Expenses  Between  Elec^ 
trie  and   Heating   Departments. 

In  a  rate  investigation  the  Colorado  Com- 
mission holds  that  the  apportionment  of 
operating  expenses  as  between  the  electric 
and  steam  heating  departments  of  a  public 
utility  on  the  basis  of  coal  consumption  in 
some  cases  and  investment  in  others  was 
held  proper.  An  apportionment  of  commer- 
cial expense  to  the  gas,  electric  and  steam 
heating  departments  of  a  utility  on  the  basis 
of  the  number  of  consumers  in  these  depart- 
ments, was  held  proper.  An  apportionment 
of  valuation  expense,  accidents  and  damages, 
legal  expense  in  connection  with  damages, 
interest  on  consumers'  deposits,  rent,  and 
county  and  State  taxes  between  these  three 
departments  on  the  basis  of  gross  revenue 
wets  held  proper;  and  an  apportionment  of 
inventory  and  appraisal  costs  between  the 
departments  on  the  basis  of  their  appraised 
value,  and  of  the  cost  of  conducting  rate 
hearings  on  the  basis  of  gross  revenue,  were 
held  proper.  Re  Colorado  Springs  Light, 
Heat  &  Power  Co. 


Combined    Electric    and    Heating    Plant- 
Cost  of  Coal  and  Heating  Rates. 

The  Illinois  Public  Utilities  Commission 
holds  that  a  utility  that  has  developed  a 
heating  service  through  the  operation  for 
many  years  of  a  combined  electric  and  heat- 
ing plant  should  not  be  relieved  of  its  obli- 
gation to  furnish  heating  service  upon  build- 
ing a  separate  electric  plant  to  effect  econ- 
omies in  the  generation  of  electricity,  al- 
though the  heating  department  has  since  been 
operated  at  a  loss  and  the  distribution  sys- 
tem is  in  need  of  extensive  repairs.  The 
heating  service  should  be  continued  at  a  rate 
that  will  return  sufficient  revenues  to  meet 
reasonable  operating  expenses,  plus  a  reason- 
able depreciation  and  a  reasonable  return  on 
the  additional  investment  necessary  to  restore 
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the  plant  to  its  former  capacity  and  a  return 
on  the  junk  value  of  the  existing  plant  The 
change  in  the  method  of  operating  which  has 
benefited  the  electric  department  and  has  not 
been  shared  by  the  consumers  should  be  re- 
flected to  some  extent  by  reductions  in  the 
earnings  to  which  the  heat  department  might 
otherwise  be  entitled.  The  utility,  Alton  Gas 
&  Electric  Company,  operates  its  combined 
electric  and  heating  plant  merely  because  of 
the  existing  heating  business,  and  procures 
most  of  its  current  from  other  sources.  The 
Commission  holds  that  the.  company  should 
credit  the  heating  department  for  current 
generated  at  the  combined  plant  on  a  basis  of 
cost  rather  than  on  a  basis  of  worth,  by  tak- 
ing the  average  of  the  actual  cost  of  produc- 
tion jat  the  heating  plant  with  the  cost  of  elec- 
tricity procured  elsewhere,  instead  of  the 
average  cost  of  procuring  the  current  else- 
where. Owing  to  the  increasing  price  of  coal, 
the  coal  prices  during  the  season  1915-16 
were  taken  as  the  basis  for  determining  steam 
heating  rates  with  provision  made  for  a 
variable  rate  differential,  both  up  and  down, 
predicated  on  the  future  average  cost  of  coal 
to  the  company. 


upon  written  request  to  institute  suit, — Butler 
V.  Karb,  117  N.  E.,  953. 


Disciiminatioii  in   Rates. 

The  Ohio  Supreme  Court  holds  that  muni- 
cipalities of  the  State  are  authorized  to 
establish,  maintain  and  operate  lighting, 
power  and  heating  plants  and  furnish  the 
municipality  and  the  inhabitants  thereof  with 
light,  power  and  heat.  The  powers  thus 
conferred  are  proprietary  in  their  character, 
and  in  the  management  and  operation  of  such 
plant  municipal  officials  are  permitted  wide 
discretion.  Courts  are  without  authority  to 
interfere  therewith  upon  complaint  merely 
that  the  capacity  of  the  plant  is  overtaxed 
and  streets  of  the  municipality  are  ineuffi- 
ciently  lighted  by  means  of  furnishing  cur- 
rent to  private  consumers,  and  that  the  rates 
charged  for  current  are  inadequate  to  meet 
the  cost  of  production  and  transmission 
thereof.  But  where  the  council  of  any  such 
municipality  fails  to  adopt  and  use  a  sys- 
tem or  schedule  of  rates  for  Current  fur- 
niished  to  private  consumers  as  contemplated 
by  section  3616  Ohio  General  Code,  but  leaves 
the  matter  of  rates  to  the  administrative 
officers  of  the  municipality,  who  arbitrarily 
fix  and  determine  the  rates  in  each  case,  and 
in  so  doing  unjustly  discriminate  between  citi- 
zens in  the  matter  of  rates  and  service,  such 
action  constitutes  an  abuse  of  corporate 
power  which  may  be  restrained  by  the  court 
upon  suit  instituted  by  the  city  solicitor,  or 
by  a  taxpayer   if   the   city   solicitor   refuses 


Steam  Heating — ^Values,  Return  and  Mini- 
mum Bills. 

The  Illinois  Public  Utilities  Commission 
holds,  Kennedy  v.  De  Kalb-Sycamore  Electric 
Co.,  that  the  fair  present  value  of  property 
used  and  useful  in  rendering  public  service 
rather  than  the  cost  of  such  property  must 
be  taken  as  the  rate-making  value.  In  ap- 
portioning the  value  of  property  used  in 
the  steam-heating  service  of  a  utility  fur- 
nishing electricity  and  steam  heat  in  two 
cities  and  inter  urban  railway  service  between 
these  two  cities,  consideration  must  be  given 
to  the  saving  effected  by  the  utilit/s  present 
method  of  operation  in  generating  all  the 
electricity  in  one  city,  rather  than  operating 
combined  electric  and  steam-heating  plants 
in  each  city  as  formerly,  thus  making  avail- 
able large  quantities  of  exhaust  steam  for 
heating  purposes  in  the  city  served  by  the 
combined  plant,  since  the  entire  advantage 
of  this  mode  of  operation  should  not  be 
enjoyed  solely  by  the  heat  consumers  in  the 
latter  city.  A  return  of  7%  was  allowed 
as  a  fair  return  on  the  fair  value  of  a  steam- 
heating  plant.  It  was  held  that  a  minimum 
bill  should  embrace,  in  addition  to  the  fixed 
consumer  expense,  the  average  cost  of  the 
commodity  consumed  under  the  minimum 
quantity.  The  minimum  bill  was  fixed  at  $3 
months  of  heating. 


Meter   Rates   Substituted   for   Flat   Rates. 

The  Wisconsin  Railroad  Commission  has 
granted  an  application  of  the  Milwaukee 
Electric  Railway  &  Light  Company  for  au- 
thority to  discontinue  flat  rates  for  heating 
service.  It  considered  that  complete  meter- 
ing of  the  heating  system  is  the  only  means 
of  eliminating  a  condition  of  actual  dis- 
crimination among  the  customers  of  the 
company. 

The  Illinois  Public  Utilities  Commission 
has  permitted  the  Central  Illinois  Light 
Company  to  withdraw  a  flat  rate  for  steam 
heating  and  to  put  all  consumers  on  a  meter 
rate  schedule  where  it  appeared  that  dis- 
crimination as  to  the  amount  of  the  rates 
existed  in  favor  of  the  flat-rate  consumer. 
It  considers  that  prior  to  the  substitution  of 
meter  rates  for  flat  rates  for  steam  heating 
in  any  case,  sufficient  notice  should  be  given 
to  the  flat-rate  consumers  to  permit  them  to 
install  private  heating  plants  should  they 
desire  to  do  so. 
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Highest  temperature,  degrees  F 

Date  of  highest  temperature 

Lowest  temperature,  degrees  F 

Date  of  lowest  temperature 

Greatest  daily  range,  degrees  F 

Date  of  greatest  daily  range. 

Least  daily  range,  degrees  F 

Date  of  least  daily  range 

Mean  temperatiu-e  for  month,  degrees  F. . . 
Normal  mean  temp,  for  month,  degrees  F. 

Total  rainfall,  in 

Total  snowfall,  in 

Normal  precipitation,  this  month,  in 

Total  wind  movement,  miles 

Average  hourly  wind  velocity,  miles 

Prevailing  direction  of  wind 

Number  of  clear  days 

Niunber  of  partly  cloudy  days 

Number  of  cloudy  days 

Niunber  of  days  on  which  rain  fell 

Number  of  days  on  which  snow  fell 

Snow  on  ground  at  end  of  month,  in 


New 
York 


76 

2 
30 
11 
26 

3 

5 
12 

49.8 
48.1 

3.78 

2.60 

3.30 
11142 

15.5 
N.  E. 

5 

10 
15 

7 

3 
None 


Bos- 
ton 


76 

1 
31 

5 
31 

1 

3 
11 
48 
45.3 

3.08 

4.2 

3.55 
7700 
10.7 
E. 
11 

9 
10 

6 

2 
None 


Pitts- 
burgh 


74 

2 
27 
10 
30 
15 

5 
20 
49 
51 

2.27 

7.1 

2.9 
9169 

12.7 
N.  W. 

4 

3 
23 
15 

2 
None 


Chi- 
cago 


76 
16 
29 

9 
24 
22 

4 
11 
44 
45.9 

3.41 
Trace 

2.88 
10474 
14.5 
E. 

9 

7 

14 
18 


N. 


None       None 


St. 
Louis 


81 
16 
30 
10 
30 

2 

4 
25 
51.2 
56.1 

7.09 
Trace 

3.52 
10144 

14.1 
N.  E. 

7 

12 
11 
15 


I 


D  o  y      0"P    f^o  nth 
RECORD    OF    THE   WEATHER    IN    NEW    YORK    FOR   APRIL,    1918. 
(Hourly  Observations  of  the  Relative  Humidity  Are  Recorded  on  This  Chart.) 
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Day     of    Mo  n  +  h 
RECORD   OF   THE   WEATHER   IN    PITTSBURGH    FOR   APRIL,    1918. 
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RECORD   OF  THE   WEATHER   IN    ST.    LOUIS   FOR   APRIL,    1918. 

Plotted  from  records  especially  compiled  for  The  Heating    and    Ventilating    Magazine,    by    the 

United  States  Weather  Bureau. 
Heavy  lines  indicate  temperature  in  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines   indicate   relative  humidity    m   percentage  from  readings  taken  at  8  a.  u.  and  8  p.  m. 
S — clear,    P  C — partly  cloudy,     C— cloudy,     R — rain,      Sn— «now.     . 
Arrows  fly  with  prevailing  direction  of  wind. 
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The  War  and  the  Heating  Engineer 


Coal  Week. 

"Coal  week,"  from  June  3  to  8,  was 
widely  observed  in  accordance  with  the 
suggestion  of  United  States  Fuel  Admin- 
istrator Garfield.  During  this  week  an 
intensive  and  specific  drive  was  made  on 
the  early  ordering  of  coal.  The  fuel  ad- 
ministration has  announced  that  the  early 
ordering  campaign  will  be  vigorously 
pushed  even  though  dealers  are  not  able 
at  the  present  time  to  get  sufficient  coal 
to  fill  all  the  orders.  By  accumulating  a 
large  volume  of  orders  in  the  hands  of  the 
dealers  it  is  expected  that  there  will  be 
demonstrated  to  every  agency  concerned 
in  the  distribution  of  coal,  the  universal- 
ity and  urgency  of  the  demand. 


Fuel  Administration't  Campaign  for  Fuel 
Conservation  in  Power  Plants. 

Thomas  RJ  Brown  of  Pittsburgh,  Pa., 
has  been  appointed  administrative  engin- 
eer for  the  United  States  Fuel  Adminis- 
tration for  the  Pittsburgh  district,  and  C. 
P.  Billings  has  been  named  as  special  stafiF 


assistant  This  is  the  first  step  of  a  plan 
inaugurated  by  the  fuel  administration  for 
fuel  conservation  in  power  plants. 

This  plan  is  the  result  of  conferences 
with  the  Federal  Fuel  Administrators  and 
their  committees  for  the  group  of  States 
which  together  consume  about  70%  of 
all  the  coal  used  in  the  United  States, 
exclusive  of  railroads.  The  plan  has  re- 
ceived the  indorsement  of  the  fuel  admin- 
istrators of  all  these  States,  as  well  as 
approval  of  the  United  Sutes  Bureau  of 
Mines  and  a  committee  representing  the 
Engineering  Council  of  the  four  national 
engineering    societies. 

The  slogan  of  the  campaign  is  "Max- 
imum production  with  minimum  waste." 

In  laying  the  foundations  for  the  or- 
ganization it  has  been  anticipated  that  this 
work  should  become  a  permanent  service 
of  the  gofirernment. 

Ten  to  twenty  per  cent — that  is,  from 
twenty-five  to  fifty  million  tons  of  coal 
per  year — can  be  saved  by  the  correct 
operation  of  steam  power  plants,  using 
their  present  equipment,  in  the  industries, 
in  office  buildings,  hotels,  apartment 
houses,  etc. 

It    is    considered    most    important    that 


^wccl  r 


W.  S.  S.  COST  DURING  1916 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


55 


all  existing  fuel-conservation  committees, 
committees  of  chambers  of  commerce  and 
national  defense,  manufacturers'  associ- 
ations, and  other  bodies  be  continued  in 
full  force,  and  that  the  work  of  such 
organizations  be  consolidated  with  the 
national  program,  which  comprises  certain 
fundamentals,  as  follows: 

1.  Personal  inspection  of  every  power 
plant  in  the  country. 

2.  Classification  and  rating  of  every 
power  plant,  based  upon  the  thoroughness 
with  which  owner  of  said  plant  conforms 
to  recommendation. 

3.  Responsibility  of  rating  the  plants 
will  fall  upon  an  engineer  in  each  district, 
the  rating  to  be  based  upon  reports  of 
inspectors,  who  will  not  express  opinions, 
but  will  collect  definite  information.  The 
State  fuel  administrator,  in  his  judgment, 
may  entirely  or  partially  shut  off  the  con- 
sumption of  coal  to  any  needlessly  waste- 
ful plant  in  his  territory. 

4.  Inspectors  are  to  be  furnished  from 
one  or  more  of  the  following  sources:  (a) 
Inspectors  of  the  steam-boiler  insurance 
companies;  (Jb)  State  factory  inspectors; 
(c)  engineering  students  from  technical 
colleges;   (</)  volunteers. 

The  ratings  will  be  based  upon  recorded 
answers  to  questions,  each  of  which  will 
be  given  a  value  depending  upon  its  rel- 
ative importance  to  the  other  questions. 
Depending  upon  the  efficiency  of  methods 
in  use  in  any  plant,  it  may  be  rated  in 
class  1,  2,  3  or  4. 

SAVINGS    FIGURED   ON    PRESENT   EQUIPMENT 

The  ratings  will  be  based  upon  existing 
equipment.  The  difficulty,  delay,  and 
expense  involved  in  the  installation  at  this 
time  of.  improved  power  equipment  is 
fully  recognized,  but  experience  has 
proved  that  10  to  20%  of  fuel  now  used  in 
power  plants  can  be  saved  by  improve- 
ments in   operation  alone. 

In  advance  of  the  first  inspection  a 
questionnaire  will  be  sent  to  every  power 
plant  in  each  district,  with  notice  to  the 
owner  that  within  60  or  90  days  his  plant 
will  be  inspected  personally  and  the  ques- 
tionnaire will  be  checked  up  by  the  in- 
spector upon  his  visit.  This  action  will 
tend  to  prepare  the  minds  of  plant  owners 
for  what  will  follow.  It  will  operate  to 
induce  proper  care  in  furnishing  informa- 
tion and  will  also  tend  to  produce  a  desire 
to  improve  their  plants,  if  necessary,  so 
that  they  may  be  rated  in  a  high  class  by 
the  time  the  inspector  calls. 

It  is  recommended  that  a  board  of 
competent    engineers    be    attached    to    the 


conservation  committee  in  each  State; 
also  a  corps  of  lecturers  to  arouse  public 
interest  and  disseminate  engineering  infor- 
mation. 

The  Fuel  Administration  has  prepared 
a  50-minute  film  of  moving  pictures  show- 
ing good  and  bad  operation  in  the  steam- 
boiler  plant,  methods  of  testing  boilers, 
fuels,  etc.  These  pictures  will  be  available 
for  each  State  in  connection  with  its  edu- 
cational propaganda. 

Thex  administration  is  also  preparing  a 
series  of  official  bulletins  on  engrineering 
phases  of  steam  and  fuel  economics. 
Some  of  these  are  now  ready  for  printing. 
They  will  include: 

1.  Boiler  and  Furnace  Testing. 

2.  Flue  Gas  Analysis. 

3.  Saving  Steam  in  Heating  Systems. 

4.  Boiler-room  Accounting  Systems. 

5.  Saving  Steam  and  Fuel   in   Industrial 

6.  Burning  Fine  Sizes  of  Anthracite. 

7.  Boiler   Water   Treatment. 

8.  Oil    Burning. 

9.  Stoker  Operation. 

In  addition  to  this  service,  a  list  of  com- 
petent engineers  has  been  prepared  in 
Washington  for  each  State  and  is  avail- 
able for  use  of  each  local  administration. 
As  the  work  develops,  still  further  con- 
structive assistance  is  contemplated  for 
helping  owners  to  bring  their  plants  up 
to  a  high  plane  of  economic  operation. 


Thrift  Stamp  Day  to  Be  a  Monthly  Event. 

Thrift  Stamp  day  in  the  U.  S.  A.  has 
come  to  stay,  according  to  an  announce- 
ment of  the  War  Savings  Stamp  Com- 
mittee. The  results  of  the  first  Thrift 
Stamp  day  were  so  satisfactory  that  the 
National  committee  for  Greater  New  York 
has  decided  to  hereafter  set  aside  every 
first  day  of  each  month  as  Thrift  Stamp 
day. 


June  14  Flag  Day. 

On  June  14,  which  is  Flag  Day,  steps 
are  being  taken  by  the  National  Ameri- 
canization Committee  to  have  a  flag-rais- 
ing in  every  industrial  plant  in  the  coun- 
try. The  special  object  sought  this  year 
is  the  promotion  of  patriotism  in  the 
plant,  with  the  slogans  of  "every  man  on 
the  job  every  day,"  "no  needless  days  off," 
"no  sabotage,"  "no  strike  on  the  job"  and 
"no  restricting  of  production  by  the  work- 
ers."    Employers  are   especially   urged   to 
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help  in  the  development  of  the  loyal  spirit 
among  native  and  foreign-born  employees 
by  making  them  realize  that  America  is 
the  land  of  the  square  deal  and  then  giv- 
ing them  a  square  deal  in  their  plants.  To 
this  end  employers  are  asked  to  take  steps 
at  once  to  give  their  employees  who  do 
not  speak  English  an  opportunity  to  learn 
the  language. 


A  possible  650,000,000  bushels,  the 
greatest  winter  wheat  crop  since  the  rec- 
ord-breaking yield  of  1915,  together  with 
a  probable  increase  of  15%  in  the  acreage 
of  spring  wheat,  is  the  forecast  made  in  a 
report  on  the  condition  of  winter  wheat 
issued  by  the  Chamber  of  Commerce  of 
the  United  States  through  its  committee 
on  statistics  and   standards. 


War     Resolutions     of     United     States 
Chamber  of  Commerce. 

Among  the  resolutions  adopted  at  the 
recent  meeting  of  the  United  States 
Chamber  of  Commerce  in  Chicago  was 
one  in  favor  of  universal  military  training, 
one  urging  careful  scrutiny  before  the 
control  of  any  industry  is  assumed  by  the 
government,  one  urging  liberal  treatment 
on  the  part  of  State  and  local  authorities 
of  public  utilities,  and  one  discouraging 
new  business  undertakings  that  do  not 
contribute  directly  or  indirectly  toward 
the  winning  of  the  war. 

Harry  A.  Wheeler  is  the  newly-elected 
president  of  the  United  States  Chamber 
of    Commerce. 


the  301st  Field  Artillery,  stationed  at 
Camp  Devens,  Ayer,  Mass.,  was  killed 
May  6,  at  Northampton,  Mass.,  by  the 
falling  branch  of  a  tree.  Lieutenant  Wil- 
liams was  vice-president  of  the  J.  H. 
Williams  &  Co.,  Brooklyn,  N.  Y.,  being 
formerly  in  charge  of  the  manufacture  of 
the  company's  line  of  chain  wrenches  at 
its  Buffalo  plant.  He  was  graduated  from 
Yale  in  1910  and  was  formerly  a  member 
of  Squadron  A,  New  York. 

Major  R.  A.  Widdicombe,  of  Chicago, 
is  now  constructing  quartermaster  of 
Chemical  Plant  No.  4,  Saltville,  Va. 

W.  K.  Abernethy,  formerly  manager  of 
the  Minneapolis  office  of  the  Central  Sta- 
tion Steam  Co.,  Detroit,  Mich.,  has  en- 
listed in  the  aviation  corps  and  is  at  pres- 
ent stationed  at  Rich  Field,  Waco,  Texas. 

Archer  A.  Landon,  vice-president  of  the 
American  Radiator  Co.,  in  charge  of  the 
company's  plant  in  Buffalo,  has  been  ap- 
pointed by  Director  John  D.  Ryan,  director 
of  the  production  division  of  the  Aircraft 
Board. 

D.  Rait  Richardson,  president  of  the  Na- 
tional Warm  Air  Heating  and  Ventilating 
Association,  has  resigned  his  office  to  enter 
the  government  service  in  the  Construction 
Division  of  the  Ordnance  Department.  Mr. 
Richardson  will  be  located  for  the  present 
in  Washington.  The  annual  convention  of 
the  National  Warm  Air  Heating  and  Vent- 
ilating Association  will  be  held  in  June  so 
that  Mr.  Richardson's  retirement  comes  al- 
most at  the  end  of  his  present  term. 


Heating  Men  in  Military  Service. 

Allen  Blomfeldt,  of  Blomfeldt  &  Rapp 
Co.,  Chicago,  is  attached  to  Company  A, 
Twelfth  Regiment,  stationed  at  Camp 
Paul  Jones,  Great  Lakes  Training  Station. 

R.  B.  Hedlund,  of  the  boiler  department 
of  the  Illinois  Malleable  Iron  Co.,  Chicago, 
has  enlisted  in  the  Navy. 

First    Lieutenant    Earl    T.    Williams,    of 


Early     Coal-Buying     Campaign     in     New 
Jersey. 

Action  to  insure  the  early  purchase  and 
storage  of  coal  and  coke  in  New  Jersey, 
for  necessary  domestic  requirements,  has 
been  taken  by  Richard  C.  Jenkinson,  Fed- 
eral fuel  administrator  for  the  State,  by 
the  issuance  of  the  following  rules  and 
regulations  which  are  now  in  effect: 

1.  Until  further  notice  no  domestic  con- 
sumer of  coal  or  coke  shall  purchase, 
receive  or  otherwise  take  possession  of 
more  coal  or  coke  than  is  required  for  his 
actual  and  necessary  requirements  prior  to 
March  31,  1919.  If  such  consumer  already 
has  a  quantity  of  coal  he  shall  receive 
only  such  additional  amount  as  shall  make 
up  his  actual  and  necessary  requirements 
prior  to  that  date. 

2.  No  person,  firm,  association  or  cor- 
poration, whether  acting  alone  or  in  con- 
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junction  with  others,  shall,  directly  or  in- 
directly provide  any  domestic  consumer  of 
coal  or  coke  with  more  coal  or  coke 
before  March  31,  1919,  than  is  necessary 
with  the  amount  already  on  hand,  to  meet 
the  actual  and  necessary  requiremnts  of 
such  consumer  prior  to  that  date. 

3.  On  and  after  the  date  hereof,  no  per- 
son, firm,  association  or  corporation  shall 
sell  or  deliver  coal  to  a  domestic  consumer 
who  does  not  first  furnish  to  the  person 
selling  or  delivering  such  coal,  a  state- 
ment which  the  consumer  declares  in 
writing  to  be  true,  and. which  specifies  (1) 
the  amount  of  coal  consumer  has  on  hand. 
(2)  the  amount  of  coal  he  has  on  order 
and  the  name  of  the  person  from  whom 
ordered;  (3)  the  amount  of  coal  used  by 
him  in  the  twelve  months  ending  March 
31,  1918,  and  (4)  the  amount  of  coal 
needed  to  meet  the  actual  and  necessary 
requirements  prior  to  March  31,  1919. 

4.  Until  further  notice  no  retail  dealer 
shall,  unless  authorized  by  the  State  Fuel 
Administrator,  deliver  or  cause  to  be  de- 
livered to  any  domestic  consumer  more 
than  one  third  of  his  normal  annual 
requirements  of  anthracite  until  each 
domestic  consumer  who  has  placed  his 
order  with  said  dealer  and  is  wililng  to 
receive  delivery  of  the  same,  has  received 
one-third  of  his  normal  annual  require- 
ments for  the  year  ending  March  31,  1919; 
nor  shall  the  dealer  deliver  more  than 
two  thirds  of  any  domestic  consumer's 
requirements  until  each  domestic  con- 
sumer, who  has  placed  his  order  and  is 
willing  to  receive  'delivery,  has  received 
two  thirds  of  his  requiremnts;  provided, 
however,  that  requirements  of  six  tons  or 
less  may  be  filled  in  full. 

5.  Car  load  or  barge  load  lots  shall  not 
be  delivered  to  a  single  domestic  con- 
sumer, or  to  a  group  of  consumers,  except 
with  the  permission  of  the  State  Fuel 
Administrator. 

6.  Dealers  may  be  required  at  any  time 
to  file  with  the  local  Fuel  Administrator 
a  statement  containing  the  names  and  ad- 
dresses of  consumers  to  whom  deliveries 
have  been  made  and  the  quantity  delivered 
to  each. 

Any  dealer  or  customer  who  violates 
the  foregoing  regulations  will  be  subject 
TO  THE  Lever  act,  which  imposes  penal- 
ties OF  $5,000  FINE  OR  TWO  YEARS*  IMPRISON- 
MENT,  OR    BOTH. 

Accompanying  the  order  is  a  blank 
form,  copies  of  which  are  to  be  filled  out 
by  the  individual  consumers,  giving  an 
accurate  statement  of  their  present  sup- 
ply, last  winter's  requiremnts,  etc. 


Steam  Heating  Problems. 

Editor  Heating  and  Ventilating  Magazine: 

Will  you  please  answer  the  following 
questions : 

Question  No.  1 :  If  50  lbs.  of  steam  are 
produced  at  80  lbs.  gage  pressure  and  re- 
duced to  5  lbs.  gage  pressure,  how  much 
steam  do  you  have  and  is  there  any  reduc- 
tion or  increase  in  the  moisture? 

Question  No.  2:  If  previously  a  room 
was  kept  at  around  SO""  F.  and  now  it  is 
reduced  to  65**,  what  saving  is  there  in  coal 
in  a  year?  Coal  to  have  12,000  B.T.U.  Plant 
to  room,  100  ft.  Steam  generated  at  80  lbs. 
Reduced  to  5  lbs.  in  heating  system. 

Question  No.  3:  If  I  have  a  6-in.  pipe 
and  I  have  steam  pressure  on  it  of  80  lbs., 
how  much  steam  is  flowing  through  it? 

Question  No.  4:  If  I  measure  the  returns 
from  a  building  pan  I  tell  how  much  steam 
was  put  into  the  building  or  are  there  losses? 
If  I  know  how  much  was  put  in  and  meas- 
ure returns  does  that  give  me  the  efficiency 
of  the  system?    How  can  that  be  increased? 

Utica,  N.  Y.  C.  A.  C,  Jr. 

In  reply  to  Question  No.  1  we  would  say 
that  there  will  be  no  difference  in  the  quan- 
tity (weight)  of  steam  because  of  a  reduc- 
tion in  pressure.  No  steam  is  taken  away 
during  such  a  reduction  and  no  steam  is 
added.  It  is  true  that  the  density  of  the 
steam  (pounds  per  cubic  foot)  is  made  less 
due  to  the  expansion  of  the  gas  at  the 
lower  pressure  and  it  is  also  true  that  the 
volume  will  be  greater,  but  the  quantity  (by 
weight)    remains  the  same. 

There  is  likely  to  be  less  moisture  in  the 
steam,  at  the  reduced  pressure  for  if  the 
steam  at  the  higher  pressure  is  saturated 
(as  it  normally  is)  when  reduced  to  the 
lower  pressure  a  certain  number  of  heat 
units  are  released  which  go  to  slightly  super- 
heat the  steam  at  the  lower  pressure  and  to 
make  up  radiation  losses  in  the  valve  and 
-low-pressure  piping.  It  is  quite  probable 
that  the  drip  from  a  low-pressure  main  fed 
by  a  reducing  valve  would  be  a  little  less 
than  the  drip  from  a  similar  main  fed 
directly  from  a  low-pressure  heating  boiler; 
the  difference,  however,  would  not  amount 
to  a  great  deal. 

In  regard  to  Question  No.  2,  a  room  kept 
at  80°  F  (assuming  zero  outside  as  minimum 
temperature)  would  require  roughly  80/70 
of   the   radiation   necessary  to   maintain   70° 
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and  if  reduced  to  65**  would  require  roughly 
65/70  of  the  radiation  necessary  to  keep  it 
at  70**.  We  say  "roughly"  because  the  radi- 
ator at  SO"*  room  temperature  will  possess 
slightly  less  efficiency  per  square  foot  than 
when  the  room  is  at  65®. 

Concerning  the  amount  of  coal  saved  we 
cannot  even  guess  without  knowing  the 
amount  of  heating  surface  in  the  room, 
number  of  days  heated,  etc.  The  percentage 
of  saving  in  the  room  can,  however,  be  de- 
termined as  follows: 

Present  temperature  of  room 80**  F. 

Average  winter  temperature 35®  F. 


Temperature  difference  maintained.... 45®  F. 
Proposed  reduction  of  temperature  to.. 65®  F. 

Average  winter  temperature 35®  F. 

Proposed  temperature  difference 30®  P* 


Then  45®   :  30®    :  :  present  coal 
or  30/45   X   present  coal       =  "^ 
or  2/3  of  present  coal  = 


or  2/3  of  present  coal  =  proposed  coal 

Saving  in  coal  =  present  coal  —  X  or 

present  coal  —  2/3  present 
coal  =  1/3,  or 

33  1/3%  saving  in  room. 

On  the  line  run  over  from  the  plant  the 
lo6S  will  not  be  reduced  at  all  but  (owing 
to  no  information  being  given  as  to  the  size 
of  this  line  or  its  insulation)  it  is  impossible 
to   approximate  this   amount 

Question  No.  3.  The  steam  pressure  in  a 
pipe  is  no  indication  of  the  velocity  of  the 
steam  flowing  through  it  If  the  end  of  the 
pipe  were  closed  no  steam  at  all  would  be 
flowing  while  if  a  steam  engine  or  other 
apparatus  were  connected  to  the  end  of  the 
line  the  flow  might  be  almost  anything  as 
long  as  the  pressure  is  maintained  by  a  con- 
stant supply  of  steam  being  fed  into  the 
other  end  of  the  pipe. 

Question  No.  4.  Many  dbtrict  heating  com- 
panies measure  their  customers'  steam  con- 
sumption by  metering  their  returns.  Where 
automatic  air  valves  are  used  there  is  doubt- 
less some  waste  and  loss  which  is  not  re- 
turned in  the  condensation;  in  a  vacuum  S3rs- 
tem  there  is  practically  no  loss  except  through 
the  leakage  around  the  stem  packing  of  the 
steam  valves.  In  any  case  such  losses  are 
practically  negligible. 

If  the  quantity  of  steam  supplied  to  a 
building  is  known  so  accurately  that  the 
returns  can  be  measured  and  deducted  there- 
from, the  difference  would  represent  the 
water  or  steam  loss  in  the  building.  This 
does  not  affect  the  efficiency  of  the  heating  as 
steam  blown  into  a  room  in  the  form  of 
vapor  furnishes  just  as  many  heat  units 
as  when  condensed  in  a  radiator. 


The  only  way  the  loss  of  steam  on  re- 
turns can  be  reduced  is  by  re-packing  valve 
stems  to  stop  leakage  and  re-adjusting  auto- 
matic air  valves  so  as  to  shut  tight  when 
the  steam  strikes  them.  There  is  no  particu- 
lar object  (from  a  heating  standpoint)  in 
the  stoppage  of  such  losses  tmless  the  cost 
of  water  is  very  high  or  the  leakage  becomes 
a  nuisance. 

The  efficiency  of  a  heating  system  is  very 
close  to  100%  I  that  is,  all  the  heat  delivered 
by  the  steam  into  a  heating  system  comes 
out  in  the  form  of  heat  either  at  the  radi- 
ators or  from  the  piping;  the  only  loss 
likely  to  occur  is  in  the  heat  carried  back 
in  the  returns  but  even  this  is  utilized  if 
the  returns  are  again  fed  into  the  boiler  for 
re-evaporation. 


Sizing   Ducts   and    Flues. — Method   No.    1 
Questioned  by  Correspondent. 

Editor  Heating  and  Ventilating  Magazine  : 

I  noticed,  in  your  April  issue,  the  Data 
Sheet  (No.  10-M)  purporting  to  describe  a 
method  for  designing  duct  systems,  referred 
to  as  "Method  No.  1"  and  which  the  author 
claims  to  have  used;  and  I  would  hardly 
think  any  engineer  who  tries  conscientiously 
to  do  the  best  work,  would  want  to  admit  in 
pri^t  that  he  uses  such  guesswork  methods. 
The  problem  as  stated  is  to  deliver  1500 
cu.  ft  of  air  per  minute  from  each  of  six- 
teen outlets.  This  is  all  the  information  we 
have,  so  we  must  make  some  assumptions. 
Now  we  cannot  assume  but  one  velocity  con- 
dition, the  others  must  be  calculated  from 
this  assumption.  For  instance,  we  may  as- 
sume a  final  velocity  in  each  outlet  of  400 
ft  per  minute  in  which  case  the  velocity  at 
the  fan,  and  in  all  other  portions  of  the 
system,  must  be  calculated;  or  we  may  as- 
sume a  velocity  of  1000  ft  per  minute  at  the 
fan  in  which  case  the  final  velocity  must  be 
calculated.  The  point  I  wish  to  bring  out 
is  that  we  cannot  assume  both.  We  cannot 
say  we  will  use  velocities  ranging  from  400 
to  1000,  as  this  writer  has  done,  and  expect 
satisfactory  operation. 

For  this  problem,  if  we  assume  a  final 
velocity  of  400  ft  and  adjust  our  fan  speed 
to  get  it,  then  the  velocity  at  the  fan  will  be 
about  815  ft.  with  a  properly  designed  sys- 
tem. If  we  had  assumed  a  velocity  of  1000 
ft.  at  the  fan  and  had  laid  out  the  system 
correctly,  the  final  velocity  at  the  outlets 
would  not  be  400  ft  per  minute,  but  about 
485  ft  per  minute.  This  means  that  if  the 
trunk  duct  is  cut  down  until  a  velocity  of 
1000  at  the  fan  is  obtained,  the  fan  speed 
being  adjusted  to  get  this  velocity,  then  the 
outlets,  designed  for  400  ft  velocity,  will  be 
too   large,    resulting    in   those   near    the    fan 
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taking  more  than  their  share  of  the  air  and 
causing  the  ones  farthest  from  the  fan  to 
suffer. 

It  may  be  argued  that  dampers  can  be 
placed  in  the  near  outlets  to  choke  them 
down.  This,  of  course,  is  true,  but  if  we 
are  going  to  guess  our  duct  sizes,  and  then 
choke  them  down  with  dampers,  why  not 
guess  the  sizes  directly  instead  of  going 
through  the  formality  of  guessing  the  veloc- 
ity and  then  figuring  the  sizes  from  this? 
When  we  figure  radiation,  we  don't  put  in 
twice  as  much  surface  as  is  needed  and 
say,  "Oh,  let  them  turn  half  the  radiators 
off,  if  it  gets  too  hot" 

Now  there  is  nothing  mysterious  about 
figuring  ducts,  and  there  is  positively  no  ex- 
cuse for  the  existence  of  such  methods  as 
those  proposed  in  the  article  referred  to. 
The  flow  of  air  in  ducts  follows  the  same 
well-known  laws  that  all  fluids  follow,  and  it 
is  either  laziness,  or  ignorance  of  these  laws, 
which  makes  a  man  use  slip-shod,  careless 
methods  in  his  duct  calculations.  The  cor- 
rect method  is  not  any  longer  or  more  com- 
plicated, when  properly  understood  than  the 
method  proposed.  I  worked  out  the  duct 
sizes  for  the  problem  given,  in  less  than  10 
minutes  by  reference  to  a  single  diagram, 
which  I  figured  out  several  years  ago,  where- 
on the  sizes  of  the  ducts  may  be  read  off 
directly,  with  practically  no  computations. 
In  fact,  I  have  often,  in  the  case  of  very 
long  ducts,  read  the  sizes  off  to  an  assist- 
ant as  fast  as  he  could  put  the  figures  down. 
Can  any  method  be  any  quicker  than   this? 

It  seems  so  evident  to  me  that  it  is  in- 
correct to  base  duct  sizes  entirely  on  veloc- 
ity that  I  believe  with  a  little  consideration, 
all  other  engineers  would  also  see  it  I  cer- 
atinly  hope  your  magazine  will  lend  its  in- 
fluence toward  discouraging  such  practice, 
as  such  make-shift  methods  of  design  are 
much  more  prevalent  in  heating  and  venti- 
lating than  in  any  other  branch  of  engineer- 
ing. 

Qeveland,  Ohio.  L.  K. 


9,000  600       2160       15.0 

6,000  500       1728       12.0 


The  duct  system  in  question  was  illustrated 
in  Thb  Heating  and  Ventilating  Maga- 
zine for  April,  1918;  on  Standard  Data 
Sheet  No  10-M,  and  resulted  in  the  follow- 
ing shedule  of  sizes: 


Duct  or 

Flue 

A 

B 

C 

D 

E 


Cu.Ft    Velocity    Area      Area 
per  M.  Ft  M.  Sq.  In.  Sq.  Ft. 
24.000  1000       3456       24.0 


21.000  900 

18.000  850 

15,000  800 

9,000  600 


3360 
3048 
2700 
2160 


23.3 
21.2 
18.7 
15.0 


H  3,000  400 

J  6,000  750 

K-M-0-P-Q  1,500  (ea.)  400 

L  4,500  600 

N  3,000  500 


According  to  our  correspondent  the  sizes 
as  shown  on  his  sketch  submitted  with  his 
letter  should  be  as  follows: 


1080 

7.5 

1152 

8.0 

540 

3.75 

1080 

7.5 

864 

6.0 

Duct  or 

Cu.Ft 

Velocity 

Area 

Area 

Flue 

per 

M.  Ft  M. 

Sq.  In. 

Sq.  Ft 

A 

24,000 

815 

4248 

29.5 

B 

21.000 

800 

3787 

26.3 

C 

18,000 

765 

3384 

23.5 

D 

15,000 

714 

3024 

21.0 

E 

9.000 

630 

•2059 

14.3 

F 

9,000 

630 

2059 

14.3 

G 

6,000 

571 

1512 

10.5 

H 

3,000 

465 

929 

6.45 

J 

6.000 

571 

1512 

10.5 

K-M-0-P-Q 

1,500  (ea.)  400 

540 

3.75 

L 

4.500 

529 

1224 

8.5 

N 

3,00^ 

465 

929 

6.4S 

The  main  difference  between  the  two 
appears  to  be  that  our  correspondent  in- 
creases  his  velocities  at  a  slightly  lower  rate 
than  that  called  for  in  the  data  sheet 
although  what  determines  this  rate  is  not 
given,  unless  it  is  the  diagram  to  which  he 
refers.  If  this  diagram  possesses  the  prop- 
erty of  allowing  a  duct  system  to  be  sized 
"as  fast  as  the  figures  can  be  put  down"  it 
is  one  that  will  be  recognized  as  having 
great   value   for   the   designing   engineer. 

Our  correspondent's  letter  was  referred 
to  the  author  of  the  data  sheet  in  question 
and  his  reply  follows: 

The  corre^ondent  is  wrong  in  his  con- 
tention that  duct  systems  sized  on  a  pro- 
portional velocity  basis  running  in  graduated 
steps  from  the  highest  velocity  at  the  fan 
outlet  down  to  the  lowest  velocity  at  the 
farthest  end  of  the  system  will  not  give  re- 
sults, for  many  systems  so  sized  are  giving 
the  air  required  at  the  points  desired  which 
is  all  any  system  can  do. 

If  the  correspondent  admits  that  air  can 
be  delivered  from  the  system  illustrated  in 
the  locations  and  quantities  noted,  then  his 
own  scheme  falls  to  the  ground  as  he  pro- 
poses to  deliver  the  same  quantity  of  air 
to  the  same  locations  but  by  using  flues  and 
ducts  of  larger  areas  the  increases  varying 
up  to  almost  25%  additional  area  at  the  fan. 
Why? 

If  the  correspondent  takes  the  position 
that  the  duct  system  as  illustrated— or  others 
designed  in  the  same  manner— will  not  de- 
liver the  air  in  the  locations  and  quantities 
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desired  it  is  useless  to  attempt  to  discuss 
the  matter  for  there  are  too  many  systems  in 
operation  today  all  giving  (as  near  as  any 
ventilation  system  can  give)  the  results  de- 
sired. 

The  correspondent  asserts  that  "we  can  not 
assume  but  one  velocity  condition  and  the 
others  must  be  calculated  from  this  assump- 
tion." Possibly  so — to  get  a  theoretically  cor- 
rect design  in  the  system — but  what  is  the 
use  of  being  theoretically  correct  if  it  takes 
more  galvanized  iron?  Good  engineering 
consists  of  getting  the  best  results  with  the 
least  expenditure  more  than  it  does  of  being 
theoretically  correct 

There  is  a  weakness  of  the  "assumed 
velocity"  method  which  the  critic,  however, 
has  not  mentioned.  This  is  the  fact  that  the 
friction  loss  is  likely  to  vary  for  every 
change  in  duct  size  and  only  an  experienced 
designer  can  tell  the  approximate  static 
pressure  necessary  to  deliver  the  air  in  the 
quantity  desired,  and  it  is^  this  pressure,  to- 
gether with  the  volume,  which  determines 
the  size  and  speed  of  the  fan.  There  are 
usually,  however,  so  many  Variables  on  a  duct 
system  that  great  refinements  in  this  direc- 
tion are  not  desirable.  A  little  experience 
along  this  line  will  usually  enable  one  to 
come  very  close  to  actual  results,  especially 
when  the  velocities  arc  always  kept  between 
the   same   limits. 

It  has  never  been  claimed  that  a  system 
designed  in  this  manner  is  theoretically  per- 
fect, but  only  that  it  is  practical  and  gives 
practical  results.  Of  course,  volume  damp- 
ers are  used  with  it  and  if  correspondent  has 
had  any  experience  in  ventilating  work  he 
uses  volume  dampers,  too.  It  is  indeed  en- 
tirely impractical  under  the  conditions  of 
modem  construction  to  design  systems  with- 
out such  control,  as  the  heating  system  is  in- 
stalled in  the  building  and  not  the  building 
built  around  the  heating  system. 

The  sizing  of  a  flue  and  the  sizing  of  a 
steam  radiator  is  hardly  comparable  and  it 
would  have  been  much  better  if  the  sizing 
of  a  flue  or  duct  (rather  than  the  "outlet") 
were  compared  to  sizing  the  steam  pipe  for 
a  given  radiator.  In  each  case  the  device 
serves  as  an  avenue  through  which  a  given 
quantity  of  a  medium  flows  and  every  one 
will  agree  that  there  is  considerable  diflPer- 
ence  of  opinion  as  to  what  the  proper  size 
of  a  steam  pipe  should  be. 

Wciuld  it  not  be  desirable  to  have  the  corre- 
spondent submit  full  data  of  his  method  of 
figuring  duct  and  flue  sizes  for  presentation 
in  the  pages  of  the  magazine,  leaving  it  to 
the  readers  to  use  the  systems  which  they 
find  most  practical  and  least  laborious?  And 
are    **make  shift    methods    of    design    more 


prevalent  in  heating  and  ventilating  than   in 
any  other  branch  of  engineering?" 


Figuring  Heat  Losses. 

Editor  Heating  and  Ventilating  Magazine  : 

We  would  appreciate  some  information  on 
the  following:  On  Standard  Data  Sheet  No. 
1  why  is  the  heat  loss  greater  through  a 
brick  wall  plastered  on  the  inside,  than 
through  a  plain  brick  wall? 

Is  this  the  way  you  would  figure  a  6-in. 
tile  and  2-in.  concrete  roof  with  paper,  tar 
and  gravel,  top  layer  25.2,  one  foot  air 
space,  and   lath    and    plastered    ceiling,    43.4, 

1  1  686 

+ = or  15.8  B.T.U.  at  70*F. 

252       434       108768 

Also  in  figuring  radiation  required,  do 
you  figure  the  actual  size  of  the  opening,  or 
just  the  size  of  the  glass? 

Pittsburgh,  Pa.  J.  A.  L.  &  S.  Co. 


In  regard  to  the  question  on  plastered 
walls  we  refer  our  readers  to  the  answers 
to  two  other  correspondents  putting  the  same 
question  in  The  Heating  and  Ventilating 
Magazine  for  March,  1917. 

For  figuring  the  combination  of  roof  and 
hung  ceiling  the  method  used  by  the  corre- 
spondent is  practically  correct  but  his  figures 
make  no  allowance  for  the  additional  insula- 
tion secured  by  means  of  the  air  space.  A 
simpler  method  is  to  assume  the  temperature 
of  the  air  in  the  air  space  and  then  calcu- 
late the  losses  from  the  lath  and  plaster 
alone  based  on  the  temperature  difference 
between  the  70**  in  the  room  and  the  as- 
sumed temperature  of  air  space.  This  is 
usually  taken   as   35**   or  40**. 

If  greater  accuracy  is  necessary  the  theo- 
retical temperature  of  the  air  in  the  air 
space  can  be  calculated  from  the  following: 

For  every  square  foot  of  ceiling  it  is 
known  that  there  will  be  a  loss  of  0.62 
B.T.U.  per  degree,  which  loss  will  radiate 
into  the  air  above  the  ceiling.  This  will 
warm  the  air  so  that  the  heat  will  warm  the 
roof  and  be  lost  therefrom.  It  is  known 
that  the  roof  loss  is  0.36  B.T.U.  per  degree 
and  since  the  roof  loss  must  be  constantly 
made  up  by  the  heat  from  the  ceiling  below, 
it  follows  that  a  state  of  equilibrium  will  be 
reached  when  the  roof  loss  equals  the  ceil- 
ing loss. 

To  find  the  theoretical  temperature  of  the 
air  in  the  air  space  it  follows  that  this 
temperature  must  be  such  that  the  difference 
between    the    room    temperature   and   the    air 
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space  temperature,  times  the  co-efficient  for 
the  ceiling,  must  equal  the  difference  he- 
tween  the  outside  temperature  and  the  air 
space  temperature,  times  the  co-efficient  for 
the  roof,  or 

TDi  X  CE,  =  TD,  X  CE. 
when  TDi   is  the  temperature  difference  be- 
tween air  space  and  room 
TDj  is  the  temperature  difference  be- 
tween air  space  and  outside 
CEi  the  co-efficient  for  the  ceiling 
CE«  the  co-efficient  for  the  roof. 
Then  TDt  x  0.62  =  TD,  x  0.36. 

The  sum  of  the  two  temperature  differ- 
ences must  equal  70  if  the  room  is  70**  and 
the  outside  zero. 

Then  TDt  +  TD,  =  70 
and  0.62  TD,  =  0.36TD, 
or 

TD.  +  TD,  =  70 
0.62  TD,  —  0.36  TD,  =  0 
which  may  be  solved  for  TD,  as  follows: 
0.36  TD.  +  0.36  TD,  =  2S2 
0.62  TD,  —  0.36  TD,  =    0.0 


M'Hollan.  2000  w.  Elec  Wld— March  9, 
1918.  Analysis  of  the  building  heating  situa- 
tion in  large  cities.    20c. 


0.98  TD,  =  25.2 

TD,  =  25.6  say  26** 

Then  if  TD,  -h  TD,  =  70 

TD,  =  70—26 
TD,  =  44** 
Then  the  air  space  will  be  26"  below  the 
room  and  44**  above  the  outside  temperature 
or  44**  F. 
Proof— 
7QO  _  440  _.  26**  TD, 

26  X  0.62  =  16.1,  say  16  B.  T.  U.  loss 
through  ceiling  44**  —  0  =  44**  TD, 

44  X  0.36  =  15.8,  say  16  B.  T.  U.  loss 
through  roof. 

These  being  equal  the  conditions  are  in  a 
state  of  equilibrium  and  the  correspondent's 
result  checks  with  the  loss  obtained  above. 

In  reply  to  correspondent's  last  question, 
the  entire  area  of  a  window  or  door  opening 
should  be  figured — not  the  glass  or  sash  only. 


Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month  an 
index  to  the  important  articles  on  the  subject  of 
hentinp  and  ventilation  that  have  appeared  in  the 
columns  of  our  contemporaries.  Copies  of  any  of 
the  journals  containing  the  article  mentioned  may 
be  obtained  from  Tite  Heating  and  VBNTiLATiNb 
Magazine  on  receipt  of  the  stated  price. 

Heating  Demand 

Average  and  Maximum  Heating  Demand. 
M.  W.  Ehrlich.  1800  w.  Power— March  5, 
1918.  Method  of  computing  the  coal  con- 
sumption.   20c. 

Steam  and  Electric 

Public  Steam  and  Electric  Systems.    J.  A. 


Recent  Tests  on  Pressed  Steel  Radiators. 

Tests  were  recently  completed  at  the  Uni- 
versity of  Michigan  by  Professor  J.  E. 
Emswiler  and  H.  E.  Keeler  on  four  pressed 
steel  radiators  in  heights  ranging  from  14  to 
38  in.  and  on  one  cast-iron  radiator  38  in.  in 
height. 

Although  the  value  of  K  (B.T.U.  per 
hour  per  square  foot  per  degree  difference) 
was  remarkably  low  for  the  pressed  steel 
radiators,  the  report  states  that  "the  low 
value  of  K  has  no  special  significance  except 
in  comparison  with  other  radiators.  These 
pressed  radiators  appear  to  be  able  to  keep 
the  room  temperature  up  to  the  same  point 
as  the  cast-iron  and  do  it  by  pushing  out 
less  heat  per  square  foot  of  surface  If 
this  is  a  fact,  as  appears  from  our  tests,  then 
it  really  matters  little  what  K  is,  except  that 
it  raises  a  question  that  is  hard  to  answer, 
and  until  we  can  answer  it,  our  results  will 
be  open  to  possible  suspicion." 

The  cast-iron  radiator  tested  is  the  stand- 
ard Rococo  radiator,  made  by  the  American 
Radiator  Company.  The  pressed  steel  radi- 
ators are  the  product  of  The  American 
Pressweld  Radiator  Corporation  and  are 
made  of  a  special  copper-bearing  sheet  steel, 
shaped  and  then  welded  to  form  the  sec- 
tions. 

The  radiators  were  all  tested  in  the  same 
room  (No.  244  in  the  Engineering  Building, 
at  the  University  of  Michigan)  and  only 
one  radiator  operated  at  a  time.  The  room 
was  carefully  sealed  so  that  there  was  no 
circulation  of  air  other  than  that  induced 
by  the  radiator  bein^  tested. 

All  the  tests  were  made  at  night.  The 
room  temperature  was  recorded  at  twelve 
different  points  and  at  varying  heights  from 
the  floor  to  the  ceiling.  An  anemometer  was 
suspended  above  the  center  of  the  radiator, 
at  its  middle,  to  give  a  clue  to  the  relative 
movement   of    the   air. 

The  heat  input  to  the  radiator  was  deter- 
mined by  the  "electrical  method."  A  small 
boiler  well  insulated,  received  heat  from  an 
electric  current  through  a  resistance  heater. 
The  boiler  was  connected  directly  to  the 
radiator,  this  constituting  a  complete  one- 
pipe  heating  plant  within  the  room.  The 
electric  current  passed  through  a  watt-hour 
meter  arranged  to  give  a  definite  indication 
for  each  1^  watts,  or  6  B.T.U.  The  pressure 
of  steam,  and,  therefore,  the  temperature  in 
the    radiator,    was    automatically    maintained 
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at  any  point  desired.  The  number  of  watts,  or 
heat  units  dissipated  by  the  boiler  itself  was 
easily  determined  by  calibration,  and  was,  of 
course,  deducted  from  the  gross  energy  in- 
put, to  secure  the  net  performance  of  the 
radiator. 

It  was  necessary  to  set  the  radiator  upon 
a  platform  6-in.  above  the  floor  because  of 
the  boiler.  In  order  that  the  radiator 
should  not  be  higher  than  it  normally  should 
be  with  respect  to  the  windows,  strips  of 
heavy  paper  were  pinned  across  the  sash  of 
the  windows  immediately  adjacent,  thus  cut- 
ting off  6-in.  of  glass,  corresponding  to  the 
elevation  of  the  radiator^ 

THE    METHOD   OF   TESTING 

As  soon  as  pressure  was  built  up  within 
the  radiator,  it  was  thoroughly  purged  of 
air.  Usually,  while  this  was  being  done,  the 
watt-hour  meter  was  calibrated  by  com- 
parison with  portable  instruments.  Observa- 
tions were  then  begun,  and  repeated  at  in- 
tervals of  15  minutes.  As  each  set  of  ob- 
servations was  completed,  the  temperatures 
at  the  three  levels  in  the  room  were  aver- 
aged and  the  averages  plotted  on  time  as 
abscissae.  The  watts  absorbed  during  the 
15-minute  interval  were  computed  and 
plotted.  In  this  manner,  there  was  pre- 
sented to  the  eye  a  picture  of  input  to 
radiator  and  its  effect  in  the  room  tempera- 


ture. After  some  time,  input  and  effect  set- 
tled down  to  a  constancy,  and  the  test  was 
usually  continued  for  an  hour  after  stich 
equilibrium  had  begun  to  be  attained. 

Following  the  completion  of  a  test,  the 
valve  between  boiler  and  radiator  was 
closed.  The  pressure  in  the  boiler  was  auto- 
matically maintained,  and  a  calibration  of 
the  boiler  could  be  obtained  at  this  time. 
The  hot  radiator  could  be  immediately  di^ 
connected  in  the  meantime,  and  a  new  one 
substituted.  The  change  could  be  effected 
and  pressure  established  in  the  new  radiator 
within  20  minutes  of  turning  steam  off  the 
radiator  previously  tested.  It  took  some 
time  to  purge  the  new  radiator  of  air,  but 
as  soon  as  this  was  done,  the  new  test  could 
be  begun  and  continued  in  the  manner  d^ 
scribed  above. 

THE    RESULTS 

The  results  appear  in  Tables  I,  II  and  III. 
Table  I  represents  the  general  conditions 
prevailing  during  the  tests,  the  principal  di- 
mensions of  the  radiators,  the  averages  of 
the  most  important  observations,  and  per- 
formance of  the  radiators  as  represented  by 
the  heat  dissipated  by  them.  Table  II  pre- 
sents the  averages  of  many  accessory 
observations  which  do  not  enter  into  the 
calculations,  but  nevertheless  may  have  much 
significance.    Table  III  is  a  summary  of  the 


TABLE  I— RADIATOR  TESTS— GENERAL  RESULTS 


General 

1.  No.  of  Test 

2.  Date— 1918 

3.  Time  , 


7 
3-16 
10:30  P 
11:30P 
60 
Pair 
None 


4.  Duration — ^minutes 

5.  Weather 

6.  Wind 
Radiator  Data 

7.  Name 

8.  Type  Pr.  St'l. 

9.  No.  Sections  21 

10.  No.  columns  3 

11.  Length — finches  42 

12.  Width— Inches  8 

13.  Height— Inches  18 

14.  Rated  Surface — sq.  ft.  47  1/2 
Average  of  observations 

16.  Barometric  Pr. — Inches  29.46 

16.  Pressure  In  radiator — Inches  above  at  m.  4.80 
*         34.26 


16.82 
218.9 
73.9 
33 
38.0 


17.  Pressure  in  radiator — Inches  abs. 

18.  Pressure  In  radiatoi^-pds.  per.  sq.  In. 

19.  Temp,  of  steam  In  rad. 

20.  Room  Temp. 

21.  Room  humidity — ^per  cent 

22.  Outside  temp. 
Ooniputed  Quantities 

23.  Temp.  dlff.  (19-20)  146  0 

24.  Gross  watts  Input 
per  hr.  2788 

Watts  per  hr.  dissipated  from 

electric  boiler  240 

Net  watts  per  hr.  dissipated  from 

radiator  2648 

B.  T.  U.  per  hr.  from  radiator  8698 

^    §•  I-  Vr  ^^'^-  P«r  »Q-  't.  184.1 

29.  B.  T.  U.  per  hr.  ner  sq.  ft.  per  degree, 

difference  equals  K  1.270 

K  for  tests  12  ft  13  Increased  by  4.7 

per  cent  to  correct  for  high  Rm. 

Temp. 


26. 
26. 


27 
28. 


30. 


8 
3-17 
1:00  A 
2:00A 
60 
Pair 
None 

Rococo 
O.  I. 

12 
2 
29  1/2 

7  1/2 
38 
48 

29.46 
4.80 
34.26 
16.82 
218.9 
74.1 
31 
39.0 


144.8 

836.3 

240 

3123 
10666 
222.2 

1.634 


9 
3-17 
3:30A 
4:30A 
60 
Pair 
None 


Pr.  Sfl. 

16 

1 

32 

4  8/4 
38 
48 

29.22 
4.80 
34.02 
16.70 
218.5 
73.4 
29 
39.0 

146.1 

3003 

240 

2763 
9432 
196.6 

1.364 


10 
3-17 
6:20A 
6:36A 
76 
Pair 
None 


Pr.  St. 
20 
4 
40 
12 
14 
46 

29.22 
4.80 
34.02 
16.70 
218.6 
73.3 
30 
38.6 

146.2 

2807 

239 

2668 
8770 
194.9 

1.342 


12 
3-30 
9.-00P 


13 
3-30 
11:30P 


lOrOOP     12:30A 


60 
Fair 
None 


Pr.  St. 
20 
4 
40 
12 
14 
46 

29.18 
4.72 
33.90 
16.64 
218.3 
80.2 
33 
46.6 

138.1 

2661 

219 

2332 
7964 
177.0 

1.282 


1.342 


60 
Fair 
None 


Pr.St 
10 

3 
18 

8 
38 
50 

29.15 
4.72 
33.87 
16.63 
218.3 
79.9 
38 
46.7 

138.4 

2623 

219 

2404 
8210 
164J 

1.185 


1.242 


Digitized  by 


Google 


THB  HEATING  AND  VENTILATING  MAGAZINE 


63 


TABLE  II— RADIATOR  TESTS— SPECIAL  TEMPERATURES 


1.  No.  of  test. 

2.  Type  of  Radiator 
3  •  NO.  SectionB 
4*  Length 

5.  Height. 

6.  Rated  Surface,  sq.  ft. 

7.  Temp,  air  at  floor,  deg.  F. 

8.  Temp,  air  5  ft.  from  floor 

9.  Temp,  air  at  ceiling 

10.  NoSInal  Temp,  of  room 

11.  Temp.  4  3/4  in.  above  top  radiator 

12.  T^mp.   4  1/4  in.  in  front  of  radiator 

and  8  in.  below  level  of  top  of  radia- 
tor .      « 

13.  Diy  bulb  temperatm^.  deg.  F. 

14.  Wet  bulb  temperature,  deg.  F. 

15.  Humidity  per  cent 

16.  Temp,  on  far  8ide  of  north  wall 

17.  Temp,  on  far  side  of  east  wall 

18.  Temp,  on  far  side  of  south  wall 

19.  Velocity — ^ft.  per  min.  thru  anemom. 


Cast  iron  radiator  38  in. 
Pressed  steel  radiator  38  in. 
Pressed  steel  radiator  38  in. 
Pressed  steel  radiator  18  in. 
Pressed  steel  radiator  14  in. 


7 

8 

9 

10 

12 

13 

Pr.  St'l. 

C.  L 

Pr.  Sfl. 

Pr.  Stl. 

Pr.  SU. 

Pr.  Stl. 

21 

12 

16 

20 

20 

10 

42 

29  1/2 

32 

40 

40 

18 

18 

38 

38 

14 

14 

38 

47  1/4          48 

48 

46 

46 

60 

71.4 

71.3 

70.7 

70.4 

77.7 

77.8 

72.0 

72.4 

71.7 

71.6 

79.6 

79.2 

76.7 

78.2 

76.2 

76.2 

81.3 

82.7 

73.9 

74.1 

73.4 

73.3 

80.2 

79.9 

86.6 

113.9 

91.6 

82.3 

116.0 

123.2 

89.0 

90.8 

89.8 

84.4 

90.6 

96.2 

73.9 

73.6 

73.9 

73.0 

81.0 

81.3 

67.4 

66.1 

66.2 

64.9 

62.6 

64.00 

33 

31 

29 

30 

33 

38 

66.6 

63.0 

61.7 

61.0 

68.6 

66.9 

66.0 

64.3 

63.7 

63.2 

70.2 

71.0 

82.6 

83.0 

83.0 

83.0 

80.6 

82.2 

49 

0 

43 

63 

6.3 

lY  OP  PERFORMANCE  OF 

RADIATORS 

2-001. 

12  sec.     48 

sq.ft. 

K  equals  1.634 

1-col. 

16  sec.     48 

sq.ft. 

K  equals  1.364 

3-col. 

10  sec.     60 

sq.  ft. 

K  equals  1.242 

3-col. 

21  sec.     47 

1/4  sq.  ft. 

K  equals  1.270 

4-col. 

20  sec.     46 

sq.ft. 

K  equals  1.342 

performances    of    the    several    radiators    ar- 
ranged   for    convenient    reference. 

The  report  emphasizes  the  fact  that  "some 
very  unusual  results  appear."  In  test  No. 
7,  for  instance  "a  pressed  steel  radiator  18 
in.  was  on  the  stand.  It  dissipated  heat  at 
the  rate  of  8698  B.T.U.  per  hour  and  main- 
tained the  room  at  a  temperature  of  7^.9-'*  F., 
with  the  outside  air  at  38'  F.  The*  cast- 
iron  radiator  was  then  put  on,  and  test  No. 
8  begun  an  hour  and  a  half  after  test  No.  7 
was  finished.  It  was  found  that  this  radiator 
required  10665  B.T.U.  per  hour  to  maintain 
the  temperature  of  the  room  at  74.1*  (0.2* 
higher  than  before)  with  the  outside  at  39*. 
Stated  more  concisely,  it  appears  that  the 
cast-iron  radiator  got  away  with  nearly  23% 
more  heat  than  the  pressed  steel  radiator, 
without  putting  any  more  into  the  room. 
The  question  naturally  arises  as  to  where 
this  23%  goes  to,  and  I  must  confess  that  I 
am  unable  to  answer  it. 

"As  having  a  probable  bearing  on  the 
question,  it  is  to  be  noted  that  the  tempera- 
ture of  the  air  above  the  pressed  metal  radi- 
ator is  only  86.5*  (test  7)  vs.  113.9*  above 
the  cast-iron  (test  8).  But  the  pressed 
metal  radiator  of  test  10  is  only  18-in.  high, 
while  the  cast-iron  is  38-in.  In  test  13, 
where  a  pressed  metal  radiator  of  38-in. 
height  is  used,  the  temperature  above  is 
1232*,  although  it  must  be  remembered  that 
the  room  temperature  was  much  higher." 

(In  previous  radiator  tests,  it  has  been 
brought  out  that  it  is  difficult,  if  not  im- 
possible, to  separate  the  radiant  heat  losses 
in  a  radiator  from  the  convection  heat 
losses.  It  is  also  not  known  how  much 
radiant  heat  goes  directly  out  through  the 
walls  and  windows  without  being  effective. 
Professor  John  R.  Allen  has  stated  that  so 


far  as  he  can  determine,  about  half  the  heat 
in  a  radiator  goes  off  by  radiation  and  half 
by  convection.  Applying  this  ratio  to  the 
present  experiments,  the  difference  of  23% 
would  mean  that  in  radiant  heat  losses, 
pressed  steel  radiators  give  off  50%  less  by 
radiation  than  cast-iron.  When  a  radiator  is 
actually  used  it  is  ordinarily  painted  and  if 
both  types  of  radiators  are  painted  with  the 
same  material,  the  radiant  losses  would  de- 
pend upon  the  paint  rather  than  on  the 
material  composing  the  radiator.) 


Pressure  and  Temperature   Control  in  an 

Office  Building  Supplied  with  Steam 

From  a  Central  Station. 

The  control  of  the  amount  of  steam  enter- 
ing a  building  for  heating  purposes  has  for 
many  years  received  rather  indifferent  con- 
sideration. There  may  be  two  reasons  as- 
signed for  this  situation:  First,  where  steam 
was  sold  on  a  meter  basis,  the  control  of 
steam  consumption  was  not  of  vital  interest 
to  the  company  suppl3ring  this  steam; 
second,  where  steam  was  sold  on  a  flat-rate 
basis,  the  exact  knowledge  of  the  amount 
of  steam  delivered  was  lacking. 

Investigations  made  by  some  of  the  mem- 
bers of  the  National  District  Heating  As- 
sociation, coupled  with  the  demand  for  con- 
servation of  fuel,  have  led  to  a  more  definite 
inquiry  into  the  control  heat. 

The  results  of  a  test  made  during  the  past 
winter  at  Peoria,  111.,  in  the  office  building 
of  the  Central  Illinois  Light  Co.,  we  be- 
lieve are  of  sufficient  interest  to  central  sta- 
tions to  attract  attention  to  the  subject  of 
control,  especially  at  this  time. 
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The  valve  employed  on  this  test  is  the 
central  station  pressure  and  temperature  con- 
trol valve,  developed  by  J.  C.  Hornung,  of 
Chicago,  and  in  this  case,  his  magnetic  pilot 
valve  was  used  for  controlling  the  tempera- 
ture. 

Fig.  1  shows  the  manner  in  which  the 
clock  and  chart  attachment  was  put  on   the 


PIG.   1— ARRANGEMENT   OP   CLOCK   AND 
CHART  ATTACHMENT. 


acts  on  the  top  of  the  diaphragm,  thus  clos- 
ing the  valve.  It  is  also  to  be  noted  that 
there  are  no  stuffing  boxes,  the  clearances 
along    steam    forming    passages    for    control. 

The  thermostat,  which  is  the  automatic 
switch  for  the  pilot  valve,  is  arranged  so 
that  lower  temperatures  may  be  carried  dur- 
ing the  night  hours. 

.  Two  typical  daily  reports  and  graphs  are 
shown  to  indicate  the  performance  of  the 
valve,  and  to  present  the  interesting  results 
in  the  form  of  daily  steam  consumption. 
■  The  steam  consumption  per  square  feet  of 
equivalent  direct  radiation  per  hour,  which 
is  now  the  standard  unit,  is  especially  inter- 
esting. 

The  test  is  instructive  at  this  time  when 
high  fuel  economies  are  so  urgently  re- 
quested. 

H.  R.  Wetherell,  engineer  for  Hodenpyl, 
Hardy  &  Co.,  and  past  president  of  the 
National  District  Heating  Association,  to- 
gether with  J.  A.  Strawn,  superintendent  of 
the  steam  department  at  Peoria,  111.,  out- 
lined the  test  The  daily  observations  and 
readings  were  made  under  the  supervision 
of  Mr.  Strawn. 


valve,  so .  as  to  record  the  valve  position 
throughout  the  24-hour  cycle. 

It  will  be  seen  that  in  this  valve,  the 
pressure,  as  well  as  the  temperature,  is  con- 
trolled. The  adjustment  for  pressure  is 
made  with  a  coil  spring  enclosed  in  the 
diaphgram  case  and  the  adjustment  screw  is 
provided  with  keeper  for  seal  or  padlock. 
The  valve  under  normal  operation  is  thus 
shown  to  have  two  positions,  one  being  a 
partly  open  position,  to  maintain  the  mini- 
mum pressure  required,  and  the  other  a 
closed  position  when  no  heat  is  required. 

A  magnetic  pilot  valve  was  cooinected  be- 
tween the  steam  supply  and  the  main  valve 
case,  at  point  marked  A  in  Fig.  1. 

When  the  pilot  valve  is  closed,  the  valve 
acts  purely  as  a  pressure-control  valve,  but 
when  the  pilot  is  open,  the  supply  pressure 


REPORT  ON    THERMOSTATIC  DATA,   DECEMBER   3-4, 
1917. 


2. 
3. 

4. 
S. 
6. 
7. 
8. 
9. 

10. 


12. 
13. 


Outside  temperature.  Max.  44*»F.,  Min.  30®. 
Mean.   37o. 

Thermostat  lever  set  as  follows — 
Average     inside     temperature     near     thermostat. 
65. lo. 

Maximum  inside  temperature,  70.2**. 
Minimum  indoor  temperature,  60.0®. 
Service  valve  closed  at — 1    ^^^_       ».  .    . 

Service  valve  opened  at—}   <>P"»  «"*»»■«  P«"^^ 
Time  in  hours  that  service  valve  was  opened.  24. 
Time      in      hours      that      thermostat     controlled 
steam  suppiv,  24. 

Number     of     times     that     thermostat     shut    off 
steam   supply  during  above   time,   8. 
Hours  that  thermostat  had  steam  shut  off  in  this 
time,   15. 

Total  number  of  hours  that  steam  was  off  build- 
ing,   15;   on   building,   9. 

Steam  consumption  (day),  4400  lbs.  in  9.92 
hours,  0.084  lbs.  per  square  foot  of  equivalent 
direct   required   radiation   per  hour. 


TYPICAL,  DAILY   GRAPHS,   OFFICE   BUILDING  TEST. 
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14.  Steam  consumption  (nisbt)  2700  -lbs.  in  14.00 
hours  0.037  lbs.  per  square  foot  £.  D.  R.  per 
hour. 

15.  Steam  consumption  (total  in  23.92  hrs.)  7100  lbs. 
or  0.057  lbs.  per  square  foot  K.  D.  R.  per  hour. 

REPORT    ON    THERMOSTATIC    DATA,    APRII,    15-16, 
1918. 

1.  Outside    temperature.     Max.    76®  F.,    Min.    50®. 
Mean.  63°. 

2.  Thermostat  lever   set  as   follows — 

3.  Average  inside  temperature  near  thermostat, 
71°. 

4.  Maximum    inside   temperature,    74°. 

5.  Minimum   indoor  temperature,  68°. 

6.  Service  valve  closed  at — (    ____  .«4.;-.  «*„*«,i 

7.  Service  valve  opened  at—}    ^^P***  *"*»"  P*"<^^ 

8.  Time  in  hours  that  service  valve  was  opened,  24. 

9.  Time  ixi  hours  that  thermostat  controlled 
steam    supply,   24. 

10.  Number  ot  times  that  thermostat  shut  off 
steam  supply  during  above  time,  1. 

11.  Hours  that  thermostat  had  steam  shut  off  in  this 
time,  22\i.  ^        ,^ 

12.  ToUl  number  of  hours  that  steam  was  off  build- 
ing, 22^^;   on  building,   l^i. 

13.  Steam  consumption  (day),  1200  lbs.  in  9.83 
hours,  0.023  lbs.  per  square  foot  of  equivalent 
direct  required  radiation  per  hour, 

14.  Steam  consumption  (night),  100  lbs.  in  14.42 
hours,  0.001  lbs.  per  square  foot  E.  D.  R.  per 
hour, 

15.  Steam  consumption  (total  in  24.25  hrs.)  1300 
lbs.  or  0.012  lbs.  per  square  foot  E.  D.  R.  per 
hour. 


What  Instruments  Are  Useful  and  Desir- 
able  in   the    Boiler   Room    as 
Aids  in  Saving  Coal? 

Efforts  to  get  away  from  the  old  idea 
of  having  meters  and  recorders  in  the 
boiler  room  to  "show  up"  the  fireman, 
were  urged  by  E.  G.  Bailey  in  his  contri- 
bution to  the  coal  symposium  at  the  meet- 
ing of  the  American  Society  of  Mechan- 
ical Engineers,  in  Worcester,  June  6.  Mr. 
Bailey  advocated  the  use  of  meters  that 
will  actually  assist  the  fireman  to  carry 
the  load  required  of  his  boilers  and,  at 
the  same  time,  obtain  the  maximum  effi- 
ciency that  is  possible  at  that  load.  He 
used  the  word  "meter,"  he  said,  in  its 
broad  sense  to  include  all  instruments 
down  to  a  coal  scale  when  they  are  used 
to  obtain  knowledge  regarding  boiler-plant 
conditions. 

Mr.  Bailey  described  the  principal  con- 
trollable losses  in  boiler  operation  as  (1) 
combustible  in  ashes  and  refuse;  (2)  ex- 
cess air;  (3)  unburned  gas;  and  (4)  high 
temperature  of  fiue  gases.  He  then 
divided  meters  into  four  types:  (1)  condi- 
tion; (2)  total;  (3)  rate;  and  (4)  relation. 
From  an  operating  standpoint  he  said  the 
meters  which  show  rate,  including  boiler 
feed,  steam  flow,  air  iiow, .  stoker  speed, 
etc.,  are  the  most  important,  as  it  is 
better  for  a  fireman  to  know  the  rate  of 
steam  output  from  each  boiler  contin- 
uously than  to  wait  until  the  end  of  his 
shift   and    learn   the    average    rate    from   a 


water  meter  that  integrates  total  only. 
Of  course,  time  is  an.  important  factpi:  in 
boiler !  opeiratron  and  the  firemitn  -sfilduld 
know  final  results  pfdmptly  and  cdhtSn- 
uously. 

Another  important  relation  is  that  be- 
tween rate  of  steam  generation  and  rate  at 
which  fuel  is  burned.  With  coal,  about 
the  closest  approach  is  the  relation  be- 
tween the  steam  flow  meter  and  tach- 
ometer on  the  stoker  drive,  although  he 
added  that  this  was  a  very  crude  method 
of  determining  the  rate  at  which  the 
B.T.U.  are  supplied  to  the  furnace. 

There  is  another  relation,  however,  that 
is  analagous  to  the  steam-flow  ratio  that 
is  readily  obtained  and  of  even  greater 
value.  It  is  the  relation  between  the  rate 
of  steam  flow  from  the  boiler  and  the  rate 
of  air  flow  which  supports  combustion. 
Mr.  Bailey  stated  that  the  amount  of  air 
required  to  develop  a  given  number  of 
B.  T.  U.  is  practically  independent  of  the 
character  or  quality  of  coal  being  used. 

Mr.  Bailed  recommended  the  use  of  re- 
cording, rather  than  indicating,  meters, 
and  stated  that  power  plant  engineers 
were  rapidly  adopting  this  type,  especially 
where  indicating  meters  had  previously 
been  used. 


Newport     Boiler     Company     Wins     Suit 

Brought    Against    It    by    the 

Spencer  Heater  Company. 

The  United  States  Circuit  Court  of 
Appeals,  Judges  Baker,  Mack  and  Evans 
sitting,  on  May  3,  1918,  rendered  a  unan- 
imous decison  in  Case  Number  2551 — 
Spencer  Heater  Company  vs.  Newport 
Boiler  Company,  affirming  a  decree  of  the 
District  Court  for  the  Northern  District 
of  Illinois. 

This  suit  was  brought  more  than  two 
years  ago  by  the  Spencer  Heater  Company 
against  the  Newport  Boiler  Company  and 
it  was  alleged  that  the  magazine-feed 
boilers  sold  by  the  Newport  Boiler  Com- 
pany were  infringements  of  certain  patents 
owned  by  the  Spencer  Heater  Company. 
The  District  Court  held  that  patent  No. 
1.045,668,  owned  by  the  Spencer  Heater 
Company,  for  a  so-called  double-type  sec- 
tional, magazine-feed  boiler  and  patent 
No.  1,063,088,  also  owned  by  the  same 
company,  for  a  so-called  single-type  sec- 
tional, magazine-feed  boiler,  were  not  in- 
fringed by  the  sectional  boilers  sold  by  the 
Newport  Boiler  Company.  The  Spencer 
Heater  Company  appealed  from  this  de- 
cision with   the  result  above  noted. 
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Plans  for  Buffalo  Meeting. 

Sessions  on  drying,  district  heating  and 
coal  conservation  are  included  in  the  pro- 
gramme for  the  mid-summer  meeting  of  The 
American  Society  of  Heating  and  Ventilat- 
ing Engineers  which  will  be  held  in  Buffalo, 
N.  Y.,  June  26-28. 

C.  A.  Booth,  sales  manager  of  the  Buffalo 
Forge  Company,  is  chairman  of  the  local 
entertainment  committee  and  according  to 
the  arrangements  made,  the  afternoon  ses- 
sions on  Thursday,  June  27,  will  be  held  at 
the  Buffalo  Canoe  Club  on  the  Niagara 
River  followed  by  a  dinner  and  dance  at 
the  clubhouse. 


Society's  New   Year  Book. 

A  total  of  769  members  is  listed  in  the 
new  year  book  of  the  society  which  has 
just  been  published  for  1918.  In  addition 
there  are  35  applications  for  membership  in 
the  hands  of  Secretary  C.  W.  Obert.  All 
the  officers  are  listed,  both  of  the  society 
and  of  the  various  chapters,  together  with 
the  personnel  of  the  society's  different  com- 
mittees. A  complete  list  is  added  of  the 
past  officers  of  the  society. 


New   York   Chapter's   Annual   Dinner. 

War  work  and  practical  considerations 
for  the  heating  engineer  shared  the  honors 
at  the  annual  dinner  of  the  New  York 
Chapter  which  was  held  at  the  Building 
Trades  Club,  New  York,  May  20.  The  war 
speakers  included  W.  O.  Wilson,  who  told 
of  Y.  M.  C.  A.  work  in  France,  and  Wayne 
M.  Musgrave,  whose  subject  was  the  Red 
Cross. 

The  main  address  of  the  evening  was 
given  by  Milton  W.  Franklin  on  "Spon- 
taneous Combustion."  Mr.  Franklin's  talk 
showed  a  thorough  study  and  understanding 
of  the  subject  and  he  held  the  close  atten- 
tion of  his  audience  throughout  his  address. 
Walter  S.  Timmis  expressed  his  apprecia- 
tion of  Mr.  Franklin's  paper  and  paid  a 
tribute  to  the  work  of  the  chapter  during 
the  past  year,  closing  by  calling  for  a  rising 
vote  of  thanks  to  President  Chew.  Other 
speakers  were  Past  President  J.  I.  Lyle  and 
G.  W.  Martin,  president  of  the  National 
District  Heating  Association. 


Annual    Dinner    and    Dance    of    Illinois 
Chapter. 

President  Frederick  R.  Still  of  the  heat- 
ing engfineers'  society  was  the  guest  of 
honor  at  the  annual  dinner  and  dance  of  tiie 
Illinois  Chapter,  which  was  held  May  13  at 
the  Chicago  Athletic  Club.  Following  the 
dinner,  which  was  accompanied  by  enter- 
tainment features,  President  E.  Vernon  Hill 
of  the  Illinois  Chapter,  addressed  the  mem- 
bers and  then  presented  President  Still  as 
the  speaker  of  the  evening.  Mr.  Still  made 
an  interesting  address  on  the  Irish  question, 
based  on  his  personal  observations  during 
his  trip  to  Ireland  two  years  ago.  He  ex- 
pressed his  belief  that  conscription  would  be 
a  blessing  in  disguise  for  Ireland. 

At  the  close  of  his  address  he  was  given 
a  rising  vote  of  thanks. 


Kansas  City  Chapter  Appoints  Legislative 
Committee. 

Following  the  discussion  of  "Heating  and 
Ventilation  of  School  Buildings,"  which  was 
the  principal  topic  at  the  chapter's  April 
meeting,  the  chapter  appointed  a  committee 
on  legislation,  consisting  of  Stanley  Field, 
chairman;  and  J.  H.  Kitchen,  W.  E.  Gillham, 
F.  J.  McMorran  and  N,  W.  Downes,  to  co- 
operate with  a  similar  committee  of  the 
Kansas  City  Chapter  of  the  American  In- 
stitute of  Architects. 

At  the  annual  meeting  of  the  Kansas  State 
Association  of  Public  Health  officers,  held 
in  Topeka  May  23-24,  the  speakers  in- 
cluded John  H.  Kitchen,  secretary  of  the 
Kansas  City  Chapter,  who  presented  a  paper 
on  "Heating  and  Ventilating  School  Build- 
ings." 


New  Edition  of  Gifford's  "Central  Station 
Heating.*' 

An  idea  of  the  rapid  progress  that  has 
been  made  in  the  development  of  central  sta- 
tion as  well  as  changed  conditions  under 
which  the  industry  is  operating  is  presented 
in  the  new  edition  of  "Central  Station  Heat- 
ing," by  Byron  T.  Gifford.  In  addition  to  a 
careful  revision  of  the  text  in  the  first  edi- 
tion, Mr.  Gifford  has  added  important  new 
chapters  covering  the  subjects  of  "Account- 
ing," with  details  of  a  cost  and  accounting 
system  in  straight  and  combination  plants; 
"Economics  and  Design  of  High- Pressure 
Distribution  Systems,"  "Modern  Insulation 
and  Construction,"  and  "Replacement  and 
Renewal  Reserve  and  How  To  Figure  It" 
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Of  the  new  matter  appearing  in  the  second 
edition,  that  on  ''Accounting"  will  undoubt- 
edly take  rank  as  the  most  complete  dis- 
cussion of  the  subject  that  has  appeared  in 
print.  Under  this  heading  the  author  deals 
with  the  classification  of  accounts  for  heat- 
ing utilities  and  the  division  of  costs  and  ex- 
penses between  the  heating  and  electric  de- 
partments in  a  combination  property.  The 
classification  is  not  new  but,  on  the  con- 
trary, is  one  that  has  been  found  to  work 
out  successfully  in  use.  The  added  informa- 
tion brought  out  in  this  chapter  alone  is 
probably  sufficient  to  justify  the  publication 
of  the  new  edition. 

An  important  feature  of  central  station 
operation  these  days  is  the  necessity  of  keep- 
ing the  property  intact  by  creating  an  annual 
reserve  for  replacement  and  renewal  pur- 
poses. This  subject  is  now  given  the  atten- 
tion it  deserves. 

The  addition  of  a  chapter  on  "The  Design 
of  High-Pressure  Steam  Distribution  Sys- 
tem," supplements  very  nicely  the  matter  in 
the  first  edition  on  the  design  of  low-pres- 
sure systems.  In  connection  with  this 
matter  the  author  presents  a  new  high  pres- 
sure pipe  chart  that  will  greatly  facilitate 
the  solution  of  these  problems. 

"Central  Station  Heating,"  is  recognized  as 
a  standard  manual  on  the  subject  of  dis- 
trict heating  and  has  served,  in  many  cases, 
as  a  guide  in  the  deliberations  of  public 
utility  commissions  in  the  establishment  of 
fair  rates  for  the  sale  of  steam  and  hot 
water.  The  author's  well-known  reputation 
for  conservatism  and  sound  engineering, 
which  was  reflected  in  his  treatment  of  what 
was  at  the  time  the  first  complete  manual  on 
the  subject  of  district  heating,  will  be  en- 
hanced by  his  further  treatment  of  the  sub- 
ject 

The  second  edition  of  "Central  Station 
Heating"  is  now  on  the  press.  It  will  be 
issued  about  June  15.  The  new  edition  will, 
be  bound  in  cloth  and  will  sell  for  $3.00 
postpaid.  The  publishers  are  the  Heating 
and  Ventilating   Magazine   Company. 


described  by  the  State  Public  Service 
Commission  as  high  and  unreasonable 
billing  and  a  lack  of  good  service.  The 
Commission  is  desirous  of  basing  the 
billing  for  hot  water  heating  service  on 
something  tangible  which  both  the  utility 
and  the  consumer  may  see,  measure  and 
agree  to,  and  after  the  correct  number  of 
square  feet  of  radiation  has  been  estab- 
lished, to  standardize  the  number  of 
B.T.U.  per  square  foot  of  radiation  which 
the  utility  is  supposed  to  provide  for 
corresponding  outside  temperatures. 

As  a  result  of  this  situation  a  set  of 
proposed  rules  and  a  proposed  contract 
form  have  been  prepared  by  the  Public 
Service  Commission  of  Indiana  in  collab- 
oration with  the  United  States  Bureau  of 
Standards.  At  a  conference  held  in  Indian- 
apolis on  June  4,  all  of  the  central  station 
hot  water  heating  interests  in  the  State 
were  asked  to  be  present,  as  well  as  sev- 
service.  It  was  hoped  that  at  that  con- 
ference the  tentative  rules  and  contract 
form  could  be  thoroughly  discussed  and 
the  way  paved  for  their  adoption  in  their 
present  or  in  an  amended  form. 

As  soon  as  the  rules  and  contract  form 
are  promulgated  in  their  final  form  a 
digest  of  their  salient  features  will  be 
presented  in  these  columns. 


A   Plug-Type   Radiator   Valve. 

It  is  a  good  mechanical  principle  that  the 
best  device  is  the  one  that  fulfils  its  pur- 
pose in  the  most  direct  manner,  with  the 
least  motion  and  the  least  number  of  working 
(which  means  wearing)  parts.  The  plug 
type  of  valve  which  has  been  placed  on  the 
market  by  the  Gorton  &  Lidgerwood  Co., 
New  York,  is  described  by  the  manufacturers 
as  fulfilling  these  requirements  in  being  sim- 
ple,   direct    in    operation,    and    opening    and 


Proposed   Rules   and   Contract   Form   for 

Central  Station  Hot  Water  Heating 

in  Indiana* 

The  central  station  hot  water  heating 
utilities  have,  in  the  past,  been  billing 
their  consumers  upon  square  feet  of  radi- 
ation required  by  formula  and  not  upon 
square  feet  of  radiation  set,  and  on  account 
of  the  abuse  of  the  application  of  this  principle, 
the  hot  water  heating  problem  has  been 
forced   to   an   acute    situation    by   what   is 


GORTON    PLUGTYPE    RADIATOR    VAI,VE. 


Digitized  by 


Google 


68 


THE  HEATING  AND   VENTILATING  MAGAZINE 


June 
1918 


the  valve  bonnet.  This  is  the  same  principle 
that  is  used  successfully  in  safety  valve  con- 
struction. The  valve  stem  also  has  a  groove 
which  is  fitted  with  soft,  but  firm,  packing 
rings,  these  rings  being  forced  and  locked 
into  the  groove  by  means  of  a  gland  forced 
down  by  the  packing  box  nut,  making  a 
packing  lock.  These  two  features,  it  is 
added,  are  only  possible  in  the  plug-t>'pc  of 
valve.  Finally,  the  steam  or  water  has  a 
clear,  unobstructed  passageway  through  the 
valve. 


Deaths. 


CONSTRUCTION      OF      GORTON      PLUG-TYPE 
RADIATOR  VALVE. 

closing  with  the  minimum  of  motion.  The 
accompanying  illustrations  show  a  type  of 
plug  valve  which  has  been  developed  for 
radiator  work.  The  principal  feature  is  the 
plug,  or  disc,  which  is  made  of  a  composi- 
tion, and  not  of  metal.  This  composition  is 
a  mineral  substance  and,  it  is  stated,  con- 
tains neither  sulphur  nor  rubber,  so  that  it 
is  not  affected  by  steam  or  by  hot  or  cold 
water.  In  the  manufacture  of  the  composi- 
tion the  substance  is  cast  in  a  master  steel 
mould  and  compressed  under  heavy  hydro- 
static pressure.  It  is  then  machine  ground  to 
a  taper  surface  and  carefully  gauged  as  to 
accuracy  in  a  master  steel  cup  gauge. 

The  valve  seat  is  the  entire  inner  surface 
of  the  valve,  this  arrangement  providing  a 
large  bearing  surface  for  the  disc.  The  in- 
terior is  bored,  reamed,  finished  to  the  same 
^ner  as  the  disc  and  tested  for  accuracy 
with  a  master  steel  plug  gauge.  Emphasis  is 
laid  on.  the  point  that  the  seat  and  disc, 
being  ground  to  the  same  taper  surfaces, 
permit  as  close  contact  as  it  is  possible  to 
produce.  The  disc  has  the  same  ratio  of 
heat  expansion  as  yie  valve  body  and,  being 
a  mineral  composition  disc  working  in  a 
metal  seat,  both  ground  to  -the  same  /taper, 
will,  it  is  claimed,  •  no^  cut  or  wedge.  It  is 
also  pointed  out  that  the  composition  in  the 
plug   will   not   rust   or   corrode. 

A  quarter  turn  of  the  lever  handle  turns 
the  plug  from  iull  open  to  closed  position. 
Another  advantage,  it  is  stated,  is  in  the 
packing  features.  There  is  no  horizontal 
motion  of  the  valve  stem,  a  radial  turning 
of  the  stem  actuating  the  plug.  Therefore 
it  is  possible  to  iise  a  packing  lock  stem. 
There  is  a  ground  shoulder  6n  the  valve 
stem  which  seats  itself,  on  the"  ground  seat 
on    the   under    side   of    the   stem   opening    in 


George  O'Hanlon,  of  New  York,  well 
known  in  the  local  heating  trade  and  a 
member  of  the  heating  engineers*  society, 
was  fatally  injured  in  an  automobile  acci- 
dent May  19.  He  died  shortly  afterwards 
at  the  New  York  Hospital.  Mr.  O'Hanlon 
was  born  in  Ireland  in  1867.  He  was 
identified  with  the  early  activities  in  the 
heating  industry  in  this  country,  being 
associated  with  Edward  E.  Gold  &  Com- 
pany and  with  Blake  &  Williams.  Later 
he  entered  business  for  himself  as  a  con- 
sulting heating  and  ventilating  engineer. 
He  is  survived  by  a  widow  and  one  child. 

Frederick  Rem  sen  Hutton,  honorary  sec- 
retary of  The  American  Society  of  Me- 
chanical Engineers  and  a  former  president 
of  that  society,  died  at  his  home  in  New 
York,  May  14.  He  was  64  years  old.  Pro- 
fessor Hutton  was  emeritus  professor  of 
mechanical  engineering  at  Columbia  Uni- 
versity. 

Ch ARISES  Jenkins,  for  many  years  con- 
nected with  Jenkins  Bros.,  New  York,  died 
May  1  at  his  home  in  Winthrop,  Mass. 
He  was  7Z  years  old.  Mr.  Jenkins  retired 
from  the  firm  in  1896  and  has  since 
devoted  his  time  to  his  real  estate  inter- 
ests. His  brother,  Alfred  B.  Jenkins, 
president  of  Jenkins  Bros.,  died  a  little 
over  a  year  ago. 

F.  E.  Lallv,  manager  of  the  New  York 
branch,  of  Crane  Company,  died  in  New 
York,  April  3. 


Central  Station  Steam  Co.,  Detroit, 
Mich.,  announces  that  D.  T.  Wallace,  form- 
erly manager  of  the  sales  department  of  the 
New  York  Steam  Co.,  has  become  associated 
with  the  Central  Station  Steam  Company  as 
manager  of  its  Minneapolis  branch. 
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RULES  FOR  FLANGED  FITTINGS. 
American  1915  Standard,  Standard  Weight. 

1.  Standard  reducing  elbows  carry  same  dimensions  center- to- face  as 
regular  elbows  of  largest  straight   size. 

2.  Standard  tees,  crosses  and  laterals,  reducing  on  run  only,  carry 
same  dimensions  face- to- face  as  largest  straight  size. 

3.  Where  long- turn  fittings  are  specified,  it  has  reference  only  to 
elbows  which  are  made  in  two  center-to- face  dimensions  and  to  be  known 
as  "elbows"  and  "long-turn  elbows,"  the  latter  being  used  only  when  so 
specified. 

4.  All  standard  weight  fittings  must  be  guaranteed  for  125  lbs.  work- 
ing pressure,  and  each  fitting  must  have  some  mark  cast  on  it  indicating 
the  maker  and  guaranteed  working  steam  pressure. 

5.  Standard  weight  fittings  and  flanges  to  be  plain  faced,  and  bolt  holes 
to  be  yi  in.  larger  in  diameter  than  bolts ;  bolt  holes  to  straddle  center  lines. 

6.  Size   of   all   fittings   scheduled   indicates    inside   diameter   of   ports. 

7.  Square  head  bolts  with  hexagonal  nuts  are  generally  recommended 
for  use. 

8.  Double-branch  elbows,  side-outlet  elbows  and  side-outlet  tees, 
whether  straight  or  reducing  sizes,  carry  same  dimensions  center-to-face 
and  face- to- face  as  regular  tees  and  elbows. 

9.  Bull-head  tees  or  tees  increasing  on  outlet,  will  have  same  center- 
to-face  and  face-to-face  dimensions  as  a  straight  fitting  of  the  size  of  the 
outlet. 

10.  Tees,  crosses  and  laterals  16- in.  and  smaller,  reducing  on  the 
outlet,  use  the  same  dimensions  as  straight  sizes  of  the  larger  port. 

Sizes  18-in.  and  larger,  reducing  on  the  outlet,  are  made  in  two 
lengths,  depending  on  the  size  of  the  outlet,  as  given  in  the  table  of 
dimensions. 

11.  For  fittings  reducing  on  the  run  only,  a  long-body  pattern  will  be 
used.  Y's  are  special  and  made  to  suit  connections.  Double-branch  elbows 
are  not  made  reducing  on  the  run. 

12.  Steel  flanges,  fittings  and  valves  are  recommended  for  super- 
heated steam. 

13.  If  flanged  fittings  for  lower  working  pressure  than  125  lbs.  are 
made,  they  shall  conform  in  all  dimensions,  except  thickness  of  shell,  to 
this  standard  and  shall  have  the  guaranteed  working  pressure  cast  on  each 
fitting.    Flanges  for  these  fittings  must  be  standard  dimensions. 
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1915  Standard  Weight  Elbows  and  Reducers. 

125  Lbs.  Working  Pressure 


Elbow. 


1/4 
1/2 

1/2 

1/2 
1/2 


SIZE 
In.Diam. 
R 

1 

1 

1 

2 

2 

3 

3 

4 

4 

5 

6 

7 

8 

9 
10 
12 
14 
15 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


1/2 

3/4 

1/2 
1/2 
1/2 
1/2 


3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8  1/2 

9 
10 
11 
12 
14 

14  1/2 
15 

16  1/2 
18 
20 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Long-Turn    Elbow. 
I—  ^ 


Double-Branch 
Elbow. 


DIMENSIONS,  In. 
B  C 


G 


1/2 
1/2 


5 

5 
6 
6 
7 

7  3/4 

8  1/2 
9 

9  1/2 

10  1/4 

11  1/2 

12  3/4 
14 

15  1/4 

16  1/2 
19 

21  1/2 

22  3/4 
24 

26  1/2 

29 

31  1/2 

34 

36  1/2 

39 

41  1/2 

44 

46  1/2 

49 

51  1/2 

54 


1  3/4 

2 
1/4 
1/2 


9 
10 
11 
13 
14 
15 
16 
17 
18 
19 
20 


2 
2 
3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
7 
7 
8 
8 

8  1/2 
1/2 


1/2 


1/2 

1/2 
1/2 

1/2 
1/2 
1/2 


6 
6 
7 
7 
8 
9 
10 
11 
11 
12 
14 
16 
17 
IS 
19 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


1/2 
1/2 

1/2 


Reducing  Elbow. 


Reducer. 

FLANGE 
Diam.         Thickness 
In.  In. 


1/2 


1/2 

1/2 

1/4 


4 

4 

5 

6 

7 

7 

8 

9 

9 
10 
11 

12  1/2 

13  1/2 
15 

16 
19 
21 

22  1/4 

23  1/2 
25 

27  1/2 
29  1/2 
32 

34  1/4 
36   1/2 

35  3/4 
41  3/4 
43  3/4 
46 

48  3/4 
50  3/4 


7/16 

1/2 

9/16 

5/8 

11/16 

3/4 

13/16 

15/16 

15/16 

15/16 


1 


1/16 

1      1/8 

1      1/8 

I   3/16 

1    1/4 

1  3/8 

1  3/8 
7/16 
9/16 

11/16 
13/16 

1  7/8 
2 

2  1/16 

2  1/8 
2   1/4 

2  5/16 
2  3/8 
2  3/8 
2   1/2 
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1915  Standard  Weight  Crosses  and  Laterals. 

125  Lbs.  Working  Pressure 

.    .    1    .    .        . 

/ 

i — (—/I  — 

^ 

T 

1         r 

I 

1 
1 

X 

_c 

r 

>p 

1         ^ 
—  ^  — 

1 
1 

STRAIGHT  TEE.             STRAIGHT  CROSS. 

STRAIGHT  LATERAL.              1 

SIZE 

FLANGES            1 

In.  Diam. 

DIMENSIONS  In. 

Diam. 

Thickness 

R 

A                        D                        E 

In. 

In. 

1 

3   12                 7   12                 5  3 

4 

4 

7   16 

I    1  4 

3  3  4                 8                         6  1 

4 

4   1   2 

1  2 

1    1   2 

4                         9                          7 

5 

9  16 

2 

4  12               10  I   2                 8 

6 

5  8 

2   1   2 

5                        12                         9  1 

2 

7 

11    16 

3 

5   12               13                        10 

7   1   2 

3  4 

3   1  2 

6                        14  1   2                11    1 

2 

8 

13   16 

4 

6  12                15                        12 

9 

15   16 

4  1   2 

7                        15   1   2               12   1 

2 

9   1   4 

15   16 

5 

7   12               17                        13   1 

2 

10 

15   16 

6 

8                         IS                         14  1 

2 

11 

1 

7 

8   12.               20   1   2                16   1 

2 

12   1   2 

11   16 

S 

9                        22                        17    1 

2 

13   1   2 

1      1  8 

g 

10                        24                        IQ   1 

*> 

15 

1      1  8 

10 

11                         25   1   2                20   1 

"» 

16 

1   3  16 

i: 

12                        30                        24   1 

"> 

19 

1      1  4 

14 

14                         33                         -»7 

21 

1     3  8 

15 

14    1    2                34   1    2                28   1 

-» 

22   1   4 

1     3  8 

!6 

15                         36   1    2                30 

23    1   2 

1   7   16 

IS 

16   1   2               30                       .;: 

25 

1   9   16 

2  » 

1^                        43                        35 

27    1   2 

1   11    16 

-- 

~^^                    46                    ,;7  1 

■> 

20   I   2 

1   13  16 

:4 

40   12                ^y   I 

•> 

52 

1     7  8 

^^ 

-^                         53                         44 

34   1   4 

*) 

_^v 

:4                          56                          4^ 

36   1   2 

2   1    16 

.* 

25                         50                         40 

3S   3  4 

2     1  8 

^^- 

'?                             —                         — 

41    3  4 

2     1  4 

.^4 

—                        — 

4.>    ?   4 

2  5  16 

56 

j<                             

46 

2     3  8 

y 

«""                             —                         — 

4>   3  4 

2     5  S 

4 

5v  3  4 

2     1  2 

1      FITTIXGS 
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or  Cor 

The  cheapest  a 
method  for  sup 
^vater  for  dom 
purposes  is  by 

IDEAL  Hot  Wal 

Connected  either  to 
storage  tanks.  The^ 
and  temperature  n 
maintained  and  f 
Sylphon  Water  Re 
bination  is  remarks 
efficiency  and  ease  ( 


Heating  Contractors  and 
Plumbers  can  use  IDEAL 
Boilers  with  greatest 
accuracy  by  consulting 
our  water- temperature - 
rise  tables. 

Quickly  erected 
in  old  buildings 
as  well  as  new. 


IDEAL  Hot  Water  Supply  Boiler  connected  to  large  0^„ff  fnr  ^hprinl  hf%nh1iff 
horizontal  tank.  Sylphon  Water  Regulator  gives  uniform  ^^TUl  JUT  ^^pCLiai  QOOKl^l. 
water  temperature.    Automatically  controlled. 

AWERICiOf  I^IATOR  rOWPANY 

Sales  Branches  and  Showrooms  in  all  the  large  cities 

^^^HS^^HS^^Htt^^Btt^^Htt  ffi^B^  fl^n^  ff^B^  ff^Bn  ffiHm  ^^Bk  fffln  ffiRn  ffiH 
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A — Inner  Shell,  2  inches  thick. 

B — ^Asphaltum    Packing. 

C — Dead  Air  Space. 

D— Outer  Shell,  1  inch  thick. 


Cover  Your 
Steam  Pipes 

WITH  WYCKOFFS  IMPROVED 

CYPRESS 
COVERING 

Made  of  Gulf  Cypress^ 
the  wood  eternal 

Not  affected  by  wet  and  dry- 
conditions  common  to  steam- 
pipe  trenches.  Will  not  rot. 
Lasts  twice  as  long  as  Pine 
Casing.  Absolutely  water  and 
steam  tight.  Each  shell  is 
wound  with  heavy  galvanized 
wire.  Coated  all  over  with  the 
best  known  preservative-^Hy- 
drolene  B. 

Let  us  answer  your  questions 
and  tell  you  all  about  it.  Book- 
let on  request. 

A.  WYCKOFF  &  SON 
COMPANY 

ELMIRA  N.Y. 

Atlanta,  Ga.:  378  Piedmont  At*. 
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Reasons  for  Failures  of  Heating  Systems 

BY  J.  D.   HO^^MAN 

(From  a  Paper  Presented  at  the  Summer  Meeting  of  the  American  Society  of  Heating 
and    Ventilating   Engineers,   in    Buffalo,  N.  Y.,  June  26-28,  1918. 


The  time  has  come  for  a  campaign 
of  education  for  more  satisfactory 
heating  and  ventilation  in  the  homes 
of  our  country.  Buildings  of  larger 
proportions  have  been  carefully 
worked  out,  because  of  their  import- 
ance as  public  utilities,  have  been 
treated  with  such  respect  by  both 
architect  and  engineer  as  to  insure 
fairly  satisfactory  service.  The  home 
of  the  private  citizen  of  moderate 
means,  on  the  contrary,  still  suffers 
gjeviously  and  the  need  for  such  agi- 
tation is  apparent.  The  society  should 
do  this  and  some  means  should  be 
found  through  which  to  educate  the 
public  to  demand  and  see  that  they 
get  more  satisfactory  heat  in  their 
homes. 

POOR    BUILDING    CONSTRUCTION 

The  recent  coal  situation  has  served 
the  purpose  of  calling  to  the  attention 
of  heating  and  ventilating  engineers 
that  in  the  future  the  economic  prob- 
lems of  the  home  must  necessarily  be- 
come more  vital  factors.  Heretofore 
they  have  pacifically  endeavored  to  fit 
their  heating  and  ventilating  systems 
into  ill-conceived  and  poorly  con- 
structed houses  and  have  trusted  to 


their  ability  as  engineers  to  overcome 
the  handicap  imposed  upon  the  sys- 
tems by  architects  or  constructors 
who  knew  little  and  cared  less  about 
the  requirements  of  home  comfort. 
The  heating  and  ventilating  engineers 
this  past  winter  have  shown  their 
willingness  to  do  anything  in  their 
power  to  tide  over  the  acute  stages 
of  panic  and  suffering  due  to  the  fuel 
shortage.  They  have  unceasingly 
conseled  "fewer  fires"  and  "more  eco- 
nomic firing,"  because  under  the  con- 
ditions this  was  all  that  could  be  done. 
Then,  nothing  counted  as  much  as 
direct  coal  saving  but  now  that  the 
stress  of  severe  winter  has  passed, 
we  may  ask  ourselves :  What  and  how 
may  the  heating  and  ventilating  en- 
gineers do  to  assist  in  laying  the  foun- 
dation of  a  more  effective  economy  in 
the  years  just  ahead? 

I  have  especially  in  mind  some  of 
those  conditions  (principally  residen- 
tial) that  not  only  work  against  eco- 
nomic heating,  but  absolutely  prevent 
it  in  a  large  number  of  cases.  Some 
of  these  conditions  are  due  to  the  mis- 
takes of  the  architect  with  knowledge 
afore-thought  or  otherwise,  some  of 
them  to  those  of  the  heating  man  (or 
hardware  man)  who  installs  the  sys- 
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tern,  and  some  to  those  of  the  house- 
holder who  practising  false  economy 
is  not  willing  to  pay  the  price  of  good 
work. 

CAMPAIGN     NE^ED     ^OR     BETTER     BUILT 
HOUSES 

We  need  to  urge  a  campaign  for 
better  built  houses — houses  that  are 
made  to  live  in  and  not  merely  to  rent 
or  to  sell.  It  is  a  sad  commentary  on 
our  American  domiciles,  but  it  is  a 
fact  that  the  average  residence  is  a 
satisfactory  habitation  for  only  nine 
months  in  the  year.  It  has  been  stated 
that  in  1912,  75%  of  the  residences 
built  in  the  United  States  cost  each 
$5,000  or  less.  This  ratio,  if  correct, 
has  probably  not  changed  much  in  the 
interim.  From  what  I  know  of  the 
methods  of  construction  of  the  aver- 
age residences  of  this  class,  I  am  safe 
in  venturing  that  75%  of  this  number 
are  not  satisfactorily  heated.  Further, 
I  am  wiling  to  venture  that  75%  of 
the  number  not  giving  satisfaction  are 
failing,  not  so  much  from  the  lack  of 
gray  matter  on  the  part  of  the  heating 
man,  as  from  unsatisfactory  house  de- 
sign and  construction. 

In  most  of  the  ordinary  balloon- 
framed  houses  the  sheathing  is  very 
inferior  in  grade  and  loosely  butted 
at  the  edges,  when  there  should  be 
solid  boards  and  lap  joints.  Some  of 
the  houses  have  no  building  paper  or 
its  equivalent,  some  have  one  course 
of  the  building  paper  and  a  few  have 
two,  .but  very  few  courses  are  laid 
with  care  to  serve  as  an  insulation. 
Two  courses  of  paper  in  face  con- 
tact are,  it  should  be  stated,  inferior 
to  one  course  with  the  sheathing  and 
one  course  woven  in  and  out  over  the 
studding;  or,  to  one  course  with  the 
sheathing  and  one  course  on  the  in- 
side of  the  studding,  with  strippings 
under  the  laths  to  bring  the  plaster 
free  from  the  paper  surface.  Again, 
suppose  the  wall  is  well  protected 
against  inleakage  but  the  upper  and 


lower  ends  of  the  spaces  between  the 
studs  are  open;  in  this  case  there  is 
free  convection  of  air  upwards  be- 
tween the  inner  and  outer  layers  of 
the  wall  and  the  heat  that  should  be 
kept  within  the  room  is  dissipated  to 
this  air  current  and  lost  to  the  attic, 
and  the  conditions  are  worse  than  the 
open  wall  in  that  the  heat  is  lost  and 
there  is  no  corresponding  physical 
benefit  from  inleakage. 

TYPICAL,  CASES  Ot  POOR  BUNGAW)W 
CONSTRUCTION 

One  of  the  worst  types  of  construc- 
tion, and  one  I  have  frequently  met 
with,  is  the  bungalow  type  second 
floor  outer  wall  which  offsets  within 
the  plane  of  the  first  floor  outer  wall. 
Irrespective  of  the  type  and  quality 
of  main  wall  construction  (balloon- 
frame,  brick  or  stone),  the  second 
floor  wall  is  studded  down  from  a 
ceiling  level  near  the  roof  line,  lathed 
and  plastered  on  the  inside  of  the 
studs  and  on  the  ceiling;  and  the  out- 
side of  the  studs  and  joists  left  open 
to  the  cold  spaces  under  the  roof. 
In  two,  otherwise  well-designed  and 
properly-heated  stone  bungalows 
called  to  my  attention  recently,  where 
the  heating  systems  were  pronounced 
failures,  the  heat  lost  through  the 
second  floor  walls  and  ceilings  to  the 
cold  spaces  underneath  the  roof  was 
so  great  that  a  cold  draft  of  air  down 
the  open  stair  was  sufficient  to  make 
the  first  floor  uncomfortably  cold.  A 
careful  inspection  of  the  heating  sys- 
tems showed  them  sufficient  in  capac- 
ity to  supply  similar  buildings  with 
ordinarily  well  constructed  walls,  and 
excessive  in  capacity  for  the  heavy 
stone  outside  walls  those  houses  had. 

Everything  seemed  to  be  satisfac- 
tory but  as  a  last  resort  I  asked  to 
see  the  attic  construction.  Here  \irc 
found  that  the  exterior  walls  and  ceil- 
ing of  the  second  floor  had  only  one 
ordinary  lath  and  plaster  thickness 
separating  the  rooms  from  the   attic 
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spaces.  The  outside  temperatures  at 
the  time  were  near  zero  and  the  tem- 
perature in  the  attic  spaces  showed 
that  the  heat  was  going  through  these 
plaster  partitions  like  water  through 
a  sieve.  My  advice  in  each  case  was 
to  surface  the  outside  of  the  studs  and 
joists  with  heavy  building  paper  or 
tight  boards,  or  better,  with  both.  I 
have  mentioned  these  two  cases  be- 
cause they  show  how  a  splendid  con- 
struction may  be  set  at  naught  by  in- 
excusable carelessness  in  some  hidden 
detail  of  construction.  These  houses 
that  on  the  face  of  things  were  over- 
heated, were  as  a  matter  of  fact  only 
partially  heated  and  through  no  fault 
of  the  heating  man  excepting  that  he 
should  have  insisted  upon  knowing 
what  kind  of  construction  would  be 
used  in  these  various  walls.  Most 
cases  of  poor  house  construction  that 
come  to  the  attention  of  the  heating 
and  ventilating  engineer  differ,  how- 
ever, from  the  ones  mentioned  in  that 
the  failures  are  due  to  general  house 
debility  and  it  is  more  difficult  to  say 
which  bad  feature  has  the  greatest 
effect  to  produce  failure  of  the  heating 
system. 


one  week  of  the  extreme  weather  last 
winter  every  second  floor  radiator  was 
out  of  commission.  No  insulation  was 
put  on  the  pipes  and  I  doubt  if  they 
could  have  been  successfully  insulated 
against  the  zero  temperatures  which 
were  indicated  by  the  thermometer 
near  the  pipes.  Vapor  system  returns 
are  especially  susceptible  to  freezing 
conditions. 

OVERHANGING   ROOMS    SHOULD    HAVE 
WELL-INSULATED   FLOORS 

Another  feature  of  house  design 
that  is  frequently  fatal  to  the  plans  of 
the  heating  engineer  is  the  over- 
hanging room  with  only  one  thick- 
ness of  H  inch  flooring  on  the  room 
and  light  ceiling  over  the  porch.  This 
always  gives  a  cold  floor  that  is  not 
only  uncomfortable  to  the  occupants, 
but  eliminates  heating  possibilities  on 
cold  days.  These  remarks  do  not  ap- 
ply of  course  to  sleeping  porches  with 
no  heat.  If  an  overhanging  room  is 
desired,  be  sure  to  provide  for  a  well- 
insulated  floor. 

LOOSE    CONSTRUCTION    AROUND    WINDOWS 


POOR  PRACTICE  TO  CARRY  PIPES  THROUGH 
ATTIC 

It  frequently  happens  that  in  order 
to  conceal  the  piping  the  heating  en- 
gineer frequently  crosses  the  wall  and 
carries  his  pipes  through  the  attic 
spaces.  The  practice  improves  the 
appearance  of  the  room  somewhat 
(and  some  householders  insist  upon 
it),  but  it  is  opposed  to  economy.  In 
one  striking  example  of  how  not  to 
do  it,  a  new  vapor  system  was  in- 
stalled in  a  stone  bungalow  last  sum- 
mer with  all  the  second  floor  returns 
and  some  of  the  mains  traversing  these 
attic  spaces.  The  result  was  a  freeze- 
up  in  every  radiator  on  the  windward 
side,  alternating  of  course  as  the  wind 
shifted  so  as  to  give  every  room  some 
of  the  same  experiences,  and  during 


One  feature  of  house  construction 
that  reflects  against  the  builder  rather 
than  the  architect  is  the  loose  con- 
struction around  the  windows.  The 
owner  wishes  free  moving  sash  and 
the  workmen  give  him  everything  he 
could  desire  in  this  regard.  But  how 
about  the  person  who  is  expected  to 
inhabit  the  room  on  a  zero  day  when 
the  wind  is  blowing  a  20  mile  veloc- 
ity? I  have  caught  snow  in  my  hand 
at  a  distance  of  2  ft.  from  a  tightly- 
locked  window,  in  a  house  supposed 
to  have  better  than  ordinary  construc- 
tion. What  can  the  society  do  to  bet- 
ter such  conditions?  Window  strips, 
metal  weather  strips,  and  storm  win- 
dows may  be  urged.  Storm  windows, 
top  hung,  give  satisfactory  insulation 
during  the  cold  days  and  at  the  same 
time    provide    ventilating   possibilities 
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on  moderate  days.  An  average  nine- 
room  house  can  be  supplied  with  good 
storm  windows,  west,  north  and  east 
for  an  expenditure  of  from  $75  to  $100 
and  the  coal  saving  will  pay  for  the 
first  cost  in  two  years  time.  Such 
storm  windows  are  no  hindrance  to 
open-window  ventilation  when  de- 
sired. 

OUTSIDE  CHIMNEYS  NOT  GOOD  DRAFT 
PRODUCERS 

Next,  let  us  look  at  the  chimney. 
Several  points  in  common  practice 
among  architects  tend  toward  ineffi- 
ciency. The  outside  chimney,  in  spite 
of  its  possibilities  toward  exterior 
ornamentation,  is  not  a  good  draft 
producer  because  of  the  chilling  effect 
of  the  outside  air.  Where  a  chimney 
is  required  in  an  outside  wall  it  should 
be  not  less  than  two  bricks  thick  (8 
in.)  on  each  side  of  the  flue  at  the 
thinnest  part,  increasing  to  at  least 
12  in.  on  the  lowest  part.  This  is  im- 
proved if  the  chimney  wall  is  double 
with  an  air  space  between  the  walls. 
Such  an  air  space  may  be  closed  in 
with  an  occasional  layer  of  header 
bricks  from  the  outside  wall  nearly 
touching  the  thinner  wall.  These 
header  bricks  cut  off  air  circulation 
and  in  addition  steady  the  inner  wall. 
They  must  not  bind  the  walls  together 
since  the  lineal  expansion  of  the  two 
shafts  are  not  equal.  The  chimney  is 
improved  occasionally  by  an  orna- 
mental wall  of  cobble  stones  laid  up 
on  the  outside  of  the  chimney  proper. 
All  chimneys  should  have  an  inner 
lining  of  hard  burned  tiles  well  ce- 
mented at  the  joints  and  embedded 
with  the  inner  brick  surfaces. 

Let  me  add  a  word  of  caution  in  re- 
gard to  the  inside  chimney:  Under  no 
coftsideration  should  the  house  construc- 
tion be  rigidly  fixed  to  the  chimney. 
This  is  too  frequently  done.  The  ex- 
pansion and  contraction  of  the  chim- 
ney causes  movement  of  the  floors, 
thus  cracking  the  walls  and  ruining 
the  fits  of  the  doors,  casings,  etc. 


SPACE    RESTRICTIONS    IN    WARM-AIR    FUR- 
NACE   HEATING 

So  far  I  have  been  pleading  for 
better  exterior  construction  since  this 
is  the  most  vital.  The  points  touched 
upon  do  not  by  any  manner  of  means 
exhaust  that  part  of  the  subject,  but 
now  notice  what  the  heating  man  en- 
counters in  the  interior  construction, 
with  indirect  heating,  or  say  furnace 
heating.  (Steam  and  hot  water  direct 
heating  may,  of  course,  be  fitted  to 
almost  any  building  no  matter  what 
the  interior  construction  may  be.)  Of 
the  unsatisfactory  furnace  systems,  I 
wager  that  75%  fail  because  the  archi- 
tect and  constructor  have  restricted 
the  heating  man  to  such  a  degree  that 
the  heat  lines  of  his  system  are  too 
small  to  carry  the  heat  necessary  to 
supply  the  loss  through  the  outside 
walls  and  windows.  If  this  statement 
is  even  only  approximately  true,  then 
it  would  seem  that  our  society  has 
neglected  the  furnace  heating  busi- 
ness. Any  one  of  the  necessities  of 
the  home  that  is  so  vital  to  so  many 
of  our  people  should  be  itiore  carefully 
guarded. 

To  note  some  of  these  limitations, 
taking  them  in  the  order  of  first  im- 
portance, the  wall  stack  is,  in  my  opin- 
ion, the  chief  offender.  In  houses  of 
this  classification  ($5,000  or  less),  the 
interior  walls  are  built  of  4  in.  stud- 
ding, set  16  in.  on  centers.  This  gives, 
allowing  for  shrinkage  of  the  studs, 
approximately  3^  by  14 J4  in.  maxi- 
mum cross  section  of  opening  through 
which  the  vertical  air  ducts  (stacks) 
are  run.  Since  stacks  fit  loosely  in 
this  space  and  are  supposed  to  be  in- 
sulated from  the  wood  work  of  the 
wall  by  one  or  two  layers  of  asbestos 
paper,  single  walled  stacks  will 
be  about  3^  by  14  in.  and  double 
walled  stacks  (two  stacks  fastened 
symmetrically  with  each  other  with  a 
thin  air  space  between),  3K  by  13?^ 
in.  All  such  stacks  are  of  tin  or 
light    galvanized    iron,    and    as    such 
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cause  very  little  friction  in  the  move- 
ment of  air  through  them,  but  they 
fail  because  they  are  too  thin  or  be- 
cause they  have  too  many  right-angled 
turtis.  The  maximum  wall  stack  has 
say  45  sq.  in.  net  cross  sectional  area. 
This  will  supply  a  10x12  ft.  centrally 
located  room  having  small  exposure, 
but  is  not  sufficient  for  large  rooms 
or  for  heavily  exposed  rooms. 

Can't  we  conceive  of  some  new 
styles  of  first  floor  designs  that  will 
permit  square,  or  nearly  square,  air 
shafts  instead  of  the  elongated  rec- 
tangle whose  eflFective  cross  area  ap- 
proaches zero? 

Another  point,  chargeable  princi- 
pally to  the  owner,  is  the  low  base- 
ment ceiling  that  reduces  the  pitch  of 
the  leaders  to  a  minimum.  If  the 
average  householder  realized  the  im- 
portance of  extra  pitch  to  the  pipes  in 
the  basement;  he  would  let  loose  of 
enough  additional  capital  to  guarantee 
a  ceiling  height  of  8  ft.  instead  of  6 
ft.  as  is  so  often  found. 

Anpther  point,  tabooed  by  the  ave- 
rage furnace  man  as  unnecessary,  is 
the  return  metal  duct.  No  furnace 
plant  should  be  installed  that  has  any 
part  of  its  air  lines  formed  by  merely 
tinning  along  the  edges  of  the  studs 
and  joists.  This  is  against  the  laws 
of  the  convection  of  air  and  is  an  of- 
fense against  the  sanitation  of  the 
building.  The  almost  universal  cus- 
tom among  furnace  men  is  to  take  air 
from  off  the  floor  of  the  room,  to- 
gether with  dust  and  all,  and  carry  it 
back  to  the  basement  through  a  duct 
that  has  one  side  of  very  rough  plas- 
ter, two  ends  of  rough  studs  and  one 
side  of  tin.  In  many  cases  this  is 
continued  to  the  furnace  between 
rough  joists  on  two  sides,  a  fairly 
loose  floor  above  and  tin  beneath. 
After  a  while  the  collection  of  dusts 
and  micro-organisms  that  deposit  on 
these  rough  surfaces  would  fill  a  ceme- 
tery if  turned  loose  en  masse  on  the 
neighborhood.  Why  not  add  a  few 
dollars   to   the   building   artd   make   a 


smooth  duct  system  with  hand  holes 
at  intervals  to  permit  cleaning  once 
each  year  by  swabs  or  fans  as  the  case 
may  require.  Not  only  will  the  house 
be  more  sanitary  but  the  heating  sys- 
tem will  come  nearer  giving  satisfac- 
tion because  the  laws  of  friction  have 
been  considered  intelligently.  Teach 
the  householders  what  to  expect  and 
most  of  them  follow  your  advice. 

The  conditions  governing  the  pitch 
of  the  pipes,  aggravating  as  they  may 
be,  are  to  a  greater  or  less  degree 
within  the  control  of  the  heating 
man.  Friction,  on  the  other  hand,  is 
a  worse  enemy  to  overcome  because 
the  conditions  controlling  it  are  bound 
up  with  the  house  wall  construction 
and  this  is  usually  fixed  by  the  archi- 
tect before  the  problem  is  put  up  to 
the  heating  man.  I  have  no  desire 
to  shift  the  burden  of  responsibility. 
The  mediocre  heating  man,  especially 
the  furnace  man  who  knows  enough 
to  buy  a  furnace  at  the  cheapest  price 
but  does  not  know  enough  to  install 
it  correctly,  is  a  detriment  to  the 
heating  profession,  but  in  many  cases 
he  is  mpre  sinned  against,  than  a  sin- 
ner. He  is  the  victim  of  a  type  of 
construction  that  even  the  best  at 
times  stumble  over.  What  we  need  in 
this  country  is  a  type  of  building  con- 
struction that  looks  tow'ard  comfort, 
utility  and  permanency. 

AVERAGE    HOME   BUILDER   SHOULD    BE   IN- 
FORMED OF  STRUCTURAL  REQUIREMENTS. 

Is  it  not  possible  to  develop  a  cam- 
paign of  education  in  such  a  way  that 
the  average  man  who  may  be  con- 
templating building  himself  a  little 
home  may  become  more  informed  on 
these  vital  points  that  are  so  neces- 
sary in  coordinating  the  heating  and 
ventilating  features  with  the  building 
construction,  and  in  that  way  develop 
an  independent  thinker  who  will  not 
be  wholly  at  the  mercy  of  the  un- 
scrupulous promoter  or  the  unin- 
formed    individual     who     frequently 
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poses  as  an  architect  or  engineer? 
Such  a  movement  to  be  effective  must 
be  supported  by  some  organization  of 
men  whose  interest  in  the  best  things 
under  discussion  can  not  be  ques- 
tioned. The  press  of  the  country  is 
always    ready    to    assist    in    anything 


that  stands  for  the  public  good  so 
long  as  it  is  convinced  that  the  move- 
ment is  bona  fide  and  under  compet- 
ent supervision.  May  the  time  soon 
come  when  we  will  build  our  houses 
to  serve  as  homes  and  not  as  private 
cantonments. 


OT^^N^fflssioN 


Determining  the  Heat  Given  Off  by  Engines 
and  Power  Piping 

By  Dr.  E.  V.  HILL. 

Chief.  Division  of  Ventilation  of  the  Chicago  Health  Department 

and 

W.  J.  MAUER, 
Engineer,  Chicago  Commission  on  Ventilation. 


Some  time  ago  the  Engineering  De- 
partment of  the  City  of  Chicago  re- 
quested the  Ventilation  Division  of  the 
Health  Department  to  conduct  tests 
with  the  view  of  determining  the 
amount  of  heat  supplied  to  the  engine 
room  of  pumping  stations  by  the  en- 
gines and  power  piping  in  the  building. 
In  stations  formerly  erected  the  amount 
of  radiation  that  should  be  omitted,  due 
to  the  heat  supplied  by  the  engines  and 
accessories,  and  absorbed  by  the  cold 
water  mains,  etc.,  was  largely  a  matter 
of  guess  work,  as  no  accurate  data  on 
this  subject  were  available. 

The  problem  at  hand  was  the  new 
May  fair    pumping    station,    then    under 


construction.  This  station  was  to  have 
seven  Reidler-type  triple-expansion  en- 
gines, three  with  a  capacity  of  17,500,- 
000  gal.  each,  at  140-ft.  head,  and  four 
with  a  capacity  of  25,000,000  gal.  each, 
at  a  25- ft.  head,  operating  at  185  lbs. 
steam  pressure.  To  secure  the  neces- 
sary information  as  to  the  heat  that 
would  be  supplied  by  these  engines  we 
decided  to  make  a  test  in  the  Lake 
View  pumping  station,  which  has  a 
similar  equipment,  except  that  there  are 
only  four  engines  of  the  Mayfair  type, 
with  a  capacity  of  25,000,000  gal.  each 
in  the  Lake  View  station.  Besides  these 
engines  the  accessory  equipment,  such 
as   condensers,   air-pumps,   steam   lines. 


Fig.    1 — Looking   North. 


Fig.    2 — Looking    Northwest.        Fig.  3— Side  View  of  Engine  Room, 

Looking  West,   in   which 
Test  was  Made. 
LAKE    VIEW    PUMPING    STATION. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


19 


etc.,  must,  of  course,  be  taken  into  con- 
sideration. 

It  is  evident  that  in  order  to  determ- 
ine the  net  heat  supplied  by  this  equip- 
ment we  must  determine  the  air  change 
in  the  building  under  average  winter 
conditions.  We  must  also  know  the 
heat  loss  from  the  building,  due  to 
temperature  differences  on  inside  and 
outside  of  engine-room  walls.     The  fol- 


quired  to  maintain  this  temperature  is 
obtainable.  This  amount  will  be  the 
heat  loss,  due  to  wall  transmission,  plus 
the  heat  required  to  warm  the  total 
amount  of  the  air  passing  through  the 
room,  from  the  outside  temperature  to 
the  room  temperature.  If  the  air  change 
can  be  determined,  it  will  be  a  simple 
matter  to  determine  the  amount  of  heat 
required  to  warm  this  air.     This  amount 


FIG.  4.— IrAKEVIEW   PUMPING   STATION.   I^OOKING   NORTHEAST. 


lowing  method,  therefore,  was  adopted: 

PLAN    OF   TEST. 

All  radiators  were  shut  off  and  the 
windows  and  doors  closed  as  in  cold 
weather.  The  room  was  kept  under 
observation  with  these  conditions  until 
the  interior  temperature  ceased  to  rise. 
It  is  evident  that  this  is  the  point  where 
heat  loss  balances  the  heat  supply.  By 
calculating  now  the  heat  losses  from  the 
building,  from  a  careful  analysis  of 
construction,    the   amount    of    heat    re- 


subtracted  from  the  net  total  will  give 
the  heat  supplied  by  the  enghics  and 
accessories*  It  is  necessary,  therefore, 
to  first  determine  the  air  change  per 
hour.  To  solve  this  part  of  the  prob- 
lem the  following  method  was  used: 

Eight  empty  oil  barrels  were  placed 
on  the  first  floor  of  the  engine-room, 
three  on  the  east  side,  three  on  the 
west  and  one  each  on  the  north  and 
south  sides.  (See  plan  of  engine- 
room  Fig.  5.)  In  each  barrel  llyi  lbs. 
of  dilute  sulphuric  acid  were  placed 
and  at  a  given  signal  18  lbs.  of  a  satu- 
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rated  solution  of  sodium  bi-carbonate 
were  added  to  each  barrel.  In  this  way 
carbon  dioxide  gas  was  liberated  at  a 
rapid  rate  and  rather  uniformly 
throughout  the  room.  After  a  suffici- 
ent interval  had  elapsed  to  allow  a  com- 
plete chemical  change  to  take  place  in 
the  barrels  that  no  further  COj  gas  be 
given  oflF  and  to  allow  a  thorough 
diffusion  of  the  gas  throughout  the 
room,  air  samples  were  taken  at  vari- 
ous predetermined  points  and  later 
analyzed  for  carbon  dioxide. 

In  making  the  test  the  room  was 
divided  into  four  cross-sections  and 
observations  were  made  at  six  points, 
two  on  each  side  at  three  diflFerent  ele- 
vations of  each  cross-section.  These 
stations  are  shown  in  Fig.  5.  The  air 
samples  previously  referred  to,  to- 
gether with  the  temperature  and  hu- 
midity observations,  were  taken  at  each 
of  three  points  hourly.  From  the 
temperature  readings  the  "Temperature 
Curve"  (Fig.  9)  was  plotted,  which  was 


used  to  determine  the  temperature  dif- 
ferences at  various,  elevations.  Read- 
ings on  both  sides  of  the  boiler-room 
wall  of  the  engine-room  showed  prac- 
tically no  temperature  diflFerence,  hence 
no  heat  transmission  would  occur  in 
this  wall. 

AIR    CHANGE. 

It  is  evident  that  the  reduction  in  the 
amount  of  COj  in  the  engine-room 
shown  by  the  hourly  readings  was  due 
to  dilution  with  the  outside  air.  Know- 
ing the  amount  of  COo  in  the  room  and 
the  amount  in  the  outside  air  it  is  a 
simple  matter  to  calculate  the  air  change 
from  these  data.  The  various  COg  read- 
ings are  tabulated  herewith  and  from 
these  the  average  COj  is  found  for 
each  hour. 

To  show  the  method  of  arri\ang  at 
the  conclusions  let  us  take  8.5  parts  of 
COo  per  10,000,  which  is  the  amount 
recorded  as  the  average  amount  in  the 


W 


o 


FIG.  S^PLAN  AND  EWVATION  OF  I^AKEVIEW  PUMPING  STATION. 
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FIG.    6.— RESUlrTS    OP    COa    READINGS. 


room  at  10:30  A.M.  Since  there  are 
750,000  cu.  ft.  of  air  in  the  room  and 
there  are  8.5  parts  of  CO2  per  10,000, 
the  total  amount  of  COg  will  then  be 
8.5x750,000 

=  640  cu.  ft. 

10,000 
There  were  12  men  in  this  room  dur- 
ing this  hour  and  these  12  men  gave  off 
approximately  10  cu.  ft.  of  COg ;  there- 
fore, 10  cu.  ft.  are  to  be  subtracted  in 
all  cases  except  the  first  (which  is  the 
starting    point).     In    this    manner    the 
following   results   were  obtained: 
640  cu.  ft.  of  CO2  at  10:30 
440  cu.  ft.  of  CO2  at  11:30 


350  cu.  ft.  of  CO2  at  12:30 

305  cu.  ft.  of  CO2  at     1 :30 

These  points  were  then  plotted  and  the 

"Air   Change   Curve"  drawn    (Fig.   7). 

Samples  of  outside  air  showed  3.5 
parts  of  CO2  per  10,000,  or  263  cu.  ft. 
of  CO2  to  750.000  cu.  ft.,  of  air. 

At  the  beginning  of  the  test  there 
were  640  cu.  ft.  of  CO2  in  the  engine- 
room.     Adding  to  this  a  complete  air 


FIG.  7.— AIR  CHANGE  CURVE. 

change  we  have  640  plus  263  =  903 
cu.  ft.  of  CO2;  this,  however,  is  for  a 
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volume  twice  the  size  of  the  engine- 
room  and  we,  thereiEore,  divide  by  2, 
giving  451  parts  of  COj  in  the  engine 
room  after  one  air  change  has  taken 
place.  The  point  is  plotted  on  the  "Air 
Change  Curve"  and  the  time  noted  (55 
minutes)  which  corresponds  to  this 
COg.  The  first  air  change  took  55 
minutes. 

Add  263  cu.  ft.  to  451  cu.  ft.  and 
divide  by  2  we  have  357  cu.  ft.  of  COo 
at  the  end  of  the  second  change,  which 
is  58  minutes  after  the  first. 

Add  263  cu.  ft.  to  357  cu.  ft.  and 
divide  by  2  and  we  have  310  cu.  ft.  at 
the  end  of  the  third  change,  equal  to 
55  minutes  after  the  second. 

Add  263  cu.  ft.  to  310  cu.  ft.  and 
divide  by  2  and  we  have  286  cu.  ft. 
at  the  end  of  the  fourth  change,  equal 
to  58  minutes  after  the  third. 

The  average  of  these  four  changes  is 
56^4  minutes,  which  means  one  com- 
plete air  change  in  56^  minutes. 


H^AT  LOSSES. 

As  will  be  noted  in  the  cross-section 
of  the  building  the  material  of  con- 
struction varied  at  different  elevations. 
On  account  of  the  height  of  the  room 
there  was  a  difference  in  temperature 
of  40®  between  the  air  at  the  floor  level 
and  in  the  peak  of  the  roof.  It  is  evi- 
dent from  this  that  in  computing  the 
heat  transmission  through  the  wall  the 
temperatures  to  be  used  must  be  those 
corresponding  to  that  part  of  the  wall 
in  question.  For  this  reason  tempera- 
tures were  taken  at  various  points  and 
the  "Temperature  Curve"  drawn  (Fig. 
9),  which  curve  is  approximately  a 
straight  line. 

HOW   TEMPERATURE   CURVE   IS   USED. 

To  illustrate  the  use  of  the  "Tem- 
perature Curve"  let  us  take  the  win- 
dows   in    the    east    wall    for    example. 
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FIG.    8.— TEMPERATURE    READINGS    AT    DIFFERENT    STATIONS. 
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The  bottom  elevation  of  these  windows 
is  about  14  ft.-lO  in.  and  the  top  about 
34  ft.-10  in.,  which  gives  an  elevation 
of  24  {t.-10  in.  for  the  center.  The 
temperature  which  corresponds  to  24  ft. 
10  in.  elevation  on  the  "Temperature 
Curve"  is  78^  and  this  is  assumed  as 
the  inside  temperature.  The  outside 
temperature  for  this  point  is  65®,  which 
gives  a  temperature  diflFerence  of  13®. 
This  method  was  used  throughout  the 
following  computations : 


Cof^C   ^OR  DCTCRMlNiNG   TCMP* 

et^ATune   AT    Various  €L£ir4TfONs 
IN  Cn9IN£.  Room. 


FIG.  9.— TEMPERATURE  CURVE. 


Heat  Loss  Through  Walls: 
Volume  =  170  x  67  x  73  =  831,470  cu.  ft. 
Deduct  for  machinery  83,170  cu.  ft 


748,300  cu.  ft 
say  750,000  cu.  ft.  net  air  change. 
Area  of  floor  =  170  x  67  =  11,400  sq.  ft. 

5,400  sq.  ft. 

6,000  sq.  ft.  net 
exposed  floor  area. 
Floor: 
3- ft  concrete  on  2-in.  waterproof  topped  with 
5^-in  tile, 
^-in.      tile      coef.  =  0.31. 
3  ft  concrete  coef.  =  0.22. 
2    in.    pitch    coef.  =  0.40. 

1                      1 
Cocfiicicnt  = '—  = =  0.098. 


1        1 


1 


10.28 


0.31  0.32  0.40 


Temperature  of  floor  =  60**  F. 
Temperature  outside  =  45**  F. 
6,000  X  0.098  X  15  =  8,800  toUl  B.  T.  U.  loss. 

Roof: 
Area  80  x  170  =  13,600  sq.  ft 
3-in.  T  and  G.  yellow  pine,  slatters*  felt  and 

slate  Coef.  =  0.25. 
Temperature  of  roof  =  95*. 
Temperature  outside   =   64'. 

13,600  X  0.25  X  31  =  105,400  total  B.  T.  U.  loss. 

East  Wall  :  Facing  Lake  Michigan,  with  no 
building  intervening. 
Basement  wall,  3  ft  concrete  with  2  in.  pitch 

from  —  11.5 

to     +       4.13 

15!63  ft. 
Coef.  =  0.14. 
Length  =   170  ft 

Temperature  difference  =  63**  —  45**  =  18© 
15.63  X  170  X  0.14  x  18  =  6,600  B.  T.  U.  loss. 


From  elev.  +  4.13  to  +  9.87  =  5.74  ft. 
30-in.  concrete  with  2-in.  ptch.  Coef.  =  0.15. 
Temperature  difference  =  69**  —  45**  =  24^. 
Length  of  wall  =  170  ft. 
5.74  X  0.15  X  24  X  170  =  3,530  B.  T.  U.  loss. 

From  elev.  +  9.87  to  +  14.87  =  5  ft. 
25- in.  brown  sandstone.    Coef.  =  0.30. 
Temperature  diflFerence  =  72**  —  64**  =  8**. 
Length  of  wall  =  170  ft 
5  X  0.30  X  8  X  170  =  2,040  B.  T.  U.  loss. 

Windows— Seven  at  10  ft  x  20  ft  =  1400  so.  ft. 
Each  window  =  nine  lights  30/69.  Coef.  =  0.90. 
Temperature  diflFerence  =  78**  —  65**  =  13^ 
1400  X  0.90  X  13  =  16,380  B.  T.  U.  loss. 
From  elev.  -f  14.9  to  +  50.3  =  35.4  ft. 
25-in.  brick  wall.  Coef.  =  0.20. 
Temperature  diflFerence  =  82**  —  65**  =  \T , 
35.4  X  170  =  6018  sq.  ft 

less        1400  sq.  ft,  windows. 

2618  sq.  ft  net 
4818  X  0.20  X  17  =  15,700. 

Total  for  East  Wall  =  44,250  B.  T.  U. 

South  Wall:  67  ft.  long,  facing  Montrose 
Boulevard,  elevation  and  coeflftcient  of  struc- 
ture same  as  for  East  wall. 
3-in.  concrete  =  15.63  x  67  x  0.14  x  18  =  2646 

B.  T.  U.  loss. 
30-in.  concrete  =  5.74  x  67  x  0.15  x  24  =  1392 

B.  T.  U.  loss. 
25-in.  sandstone  =  5  x  67  x  0.30  x  8  =  800 

B.  T.   U.  lo5s. 
Windows  (two  at  10  ft  x  20  ft.)  =  400  x  0.90 

x  13  =  4680  B.  T.  U.  loss. 
Gablfe  Windows,  3j/^  x  7  ft.  =  75  sq.  ft 
Coef.  =  0.94. 

Temperature  diflFerence  "=■  90**  —  64"  =  26**. 
75  x  0.94  X  26  =  1820  B.  T.  U.  loss. 
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Transom  : 
12  X  5  ft  =  60  sq.  ft. 
Coef.  =  0.95. 

Temperature  diflFerence  =  78*  —  64°  =  14^ 
60  X  0.95  X  14  =  800  B.  T.  U.  loss. 

Door: 
12  X  12  ft.  =  144  sq.  ft. 
Coef.  =  0.50. 

Temperature  difference  =  75°  —  64**  =ir. 
144  X  0.50  X  11  =  792  B.  T.  U.  loss. 
25-in.  brick  wall  =  25.4  x  67  =  2371  sq.  ft. 
less  door  and  windows       =    681  sq.  ft. 


Area  of  g^ble 


1690  sq.  ft. 
710  sq.  ft. 


2400  sq.  ft. 

240  x  0.20  X  18  =  8640  B.  T.  U.  loss. 

Total  for  south  wall  =  21,570  B  T.  U.  loss. 

North  Wall:  Protected  by  a  coal-storage 
building  15  ft.  away. 
Same  as  south  wall  =  21,570  B.  T.  U.  loss. 

West  Wall  :  Against  boiler  room. 
Temperatures  in  boiler  room  were  found  to 
practically   balance   temperature    in    engine 
room,  hence  no  heat  transmission. 

H^AT   I.OSS   DU^   TO   AIR    CHANGE. 

From  the  accompanying  air-change 
curve  (Fig.  7)  it  was  found  that  one 
complete  air  change  took  about  56^ 
minutes. 

The  average  temperature  in  engine 
room  (Fig.  9)  =  80^. 

Temperature  of  entering  air  =  65^. 

B.  T.  U.  required  to  raise  1  cu.  ft.  of 
air  from  65°  to  80"  =  0.267. 
60 

750,000  X  0.267  x =  213,000 

56.5 
B.  T.  U.  per  hour. 

Total  Heat  loss  =  Total  Heat  Sup- 
plied. 


Floor  .     .     . 

.     .      8,800 

Roof         .     .     . 

.   105,400 

East  Wall      . 

.     .     44,250 

South  Wall   . 

.     .     21,570 

North  Wall   . 

.     .     21,570 

Air  Change   . 

.     .  213,000 

Total  .      . 

.     .  414,590  B.T.U. 

Since  only  three  engines  were  operat- 
ing throughout  the  test,  each  engine 
and  its  accessories  furnished  414,590/3 


=  138,200  B.  T.  U.,  or  138,200/970  = 
143  lbs.  of  steam  at  2  lbs.  pressure  per 
engine,  equal  to  143  x  4  =  572  sq.  ft 
of  cast-iron  direct  radiation.  This 
equivalent  was  used  for  each  engine  in 
calculating  net  radiation  required  for 
the  Mayfair  plant. 


The  Engineers'  Place  in  the  Sun. 

A  complaint  that  the  engineer  is  getting 
more  than  his  due  share  of  government  work 
these  days  is  made  by  the  Architecturai 
Forum,  which  devotes  several  pages  of  its 
March  issue  to  letters  from  architects  on  the 
theme  of  how  architects  can  gain  a  larger 
recognition.  This  will  sound  like  music  to 
men  in  the  heating  trade  who  have  felt  that 
the  situation  was  just  the  reverse,  at  least 
as  far  as  the  general  public  is  concerned. 

"When  our  government  entered  the  war." 
says  the  Architectural  Forum,  "and  began 
preparations  on  a  large  scale  for  its  prosecu- 
tion, it  was  thought  quite  naturally  that  the 
achievements  of  the  architectural  profession 
would  be  an  appreciated  guiding  post  and 
that  the  preparation  of  the  government's 
building  plans  would  be  placed  in  the  hands 
of  architects.  Were  they?  No.  Engineers 
and  contractors  who  furnished  the  'knoiw 
how'  were  given  precedence,  while  architects 
were  dismissed  as  visionary  artists." 

In  the  letters  sent  in,  one  correspondent 
states:  "The  closest  competitor  of  the  archi- 
tect today  (except  perhaps  the  other  archi- 
tect) is  the  engineer,  and  the  next  in  order 
is  the  decorator.  Can  the  engineer  design 
better  industrial  and  commercial  structures 
than  can  the  architect?  Not  if  the  architect 
is  a  real  architect.  The  real  architect  can 
and  does  put  into  his  product  a  basic  element 
necessary  to  the  larger  life  which  neither  of 
these  others  can,  in  the  very  nature  of 
things,  supply.  Could  the  engineer  solve  his 
problem  in  the  spirit  of  beauty,  he  would 
cease  to  be  an  engineer  and  become  an  arch- 
itect." 

Another  correspondent  writes: 

"Let  us  attempt  first  to  determine  what  the 
most  complicated  and  difficult  building  opera- 
tions are.  Take  the  great  bridge  over  Hell- 
gate.  It  is  a  question  of  study  of  condi- 
tions to  determine  the  type  of  bridge,  the 
position  of  piers,  the  foundations,  the  span, 
the  details  of  the  truss.  Take  as  a  compari- 
son the  New  York  Municipal  building.  This 
involves  every  engineering  problem  of  foun- 
dations and  steel,  and  in  addition  the  most 
comprehensive   and   detailed    study  of   every 
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department  to  occupy  the  building,  the  eco- 
nomical arrangement  of  the  plan  for  the 
efficient  execution  of  the  work,  corridors  and 
elevators  for  service,  and  problems  of  heat- 
ing, ventilation,  power,  electric  service,  and 
plumbing,  and  in  addition  to  this  that  knowl- 
edge of  design  which  makes  it  possible  to 
weld  this  complete  mass  of  detail  into  an 
harmonious  whole.  The  first  is  simple  com- 
pared with  the  second.  The  first  is  typically 
an  engineering  piece  of  work,  the  second 
is  typically  an  architectural  one. 

"Or,  to  take  more  everyday  comparisons,  a. 
manufacturing  plant,  or  mill,  and  a  hospital. 
The  one  requires  the  study  of  one  unit  or 
bay  for  certain  requirements  of  light  and  for 
certain  floor  loads,  and  then  the  duplication, 
with  perhaps  modifications  for  special  uses  or 
loads  of  this  bay— the  study  of  heat,  power, 
and  its  application  and  use.  The  other  re- 
quires study  of  all  the  structural  problems  of 
the  mill,  and  in  addition  study  of  all  details 
connected  with  patients,  nurses,  doctors,  and 
servants,  details  of  operation,  administration, 
and  service.  Again  these  must  be  coordi- 
nated, harmonized,  and  brought  to  a  logical 
and  therefore  beautiful  conclusion.  Again, 
the  first  is  rather  in  the  province  of  the 
engineer,  while  the  latter  is  in  that  of  the 
architect  The  first  is  simple,  the  second  is 
complicated.  Moreover,  it  is  to  be  noted 
that  the  architect  could  readily  do  the  former, 
indeed  would  consider  it  very  easy;  while  the 
engineer  would  find  the  latter  very  difficult  if 
not  impossible,  because  his  engineering  train- 
ing has  not  taught  him  how  to  do  it 

"Let  the  layman  in  any  large  center  con- 
sider some  of  the  important  building  opera- 
tions of  which  he  knows  and  see  whether 
without  an  architect  such  undertakings  would 
have  been  possible. 

"Put  briefly,  when  it  is  a  question  of 
building,  it  is  the  simpler,  less  complex  prob- 
lems which  the  engineer  solves;  it  is  the 
complex  ones,  often  involving  the  engineers* 
problems  as  well,  which  the  architect 
handles." 

The  inroads  being  made  into  the  archi- 
tectural profession  by  contracting  companies 
is  referred  to  by  another  correspondent  who 
states:  "While  every  day  is  seeing  a  new 
raid  on  what  architects  have  fondly  imagined 
to  be  their  own  particular  domain,  made 
either  by  the  engineers  or  by  interior  decora- 
tors, or  landscape  artists,  or  contracting  com- 
panies, it  is  too  petty  a  business  for  the  In- 
stitute (of  Architects)  to  concern  itself  with 
chastening  the  small-town  practitioner  who 
squares  the  local  paper  by  inserting  his  card. 
While  the  architects  have  been  saying  'After 
you,  my  dear  Alphonse,'  to  each  other,  certain 
pawky  and  hard-headed  engineers  who  care 


about  as  much  for  ethics  as  they  would  for 
an  old  cellar  wall  which  might  come  in  the 
way  of  their  operations,  have  developed  sell- 
ing organizations  for  plans,  buildings,  and  all 
which  are  rapidly  undermining  the  ground 
beneath  the  architects'  feet  While  thc^  arch- 
itects have  been  busy  perfecting  a  new  stand- 
ard contract,  which  shall  be  more  equitable 
for  the  suffering  contractor,  the  latter  has, 
without  consulting  them,  gone  ahead  with  his 
'cost  plus'  propaganda,  which  absolutely  as- 
sures him  against  loss  and  shifts  all  the  risk 
over  onto  the  owner." 

Still  another  correspondent  proposes  that 
"the  American  Institute  of  Architects,  or  any 
representative  body,  consult  with  the  engin- 
eering socieies  or  contractors'  associations 
and  agree  upon  a  line  of  separation  of  activi- 
ties, or  upon  a  degree  of  co-operation." 

Finally  a  Western  architect  laments  the 
fact  that  "in  all  building  in  recent  years  the 
credit  for  speed  in  construction  has  been 
taken  by  the  contracting  firms,  who  have  ad- 
vertised the  fact  extensively.  They  have 
dwelt  at  length  on  'wonderful  organization,' 
'wonderful  systems  of  accounting;'  they  have 
invented  or  adopted  terms  and  titles,  such  as 
'Industrial  Engineer*  and  'Efficiency  Engineer 
or  Expert,'  and  they  have  assumed  full  and 
public  responsibility  for  their  success  in  every 
instance,  and  admit  its  direct  relation  to  the 
great  organization  they  have  built  up. 

"The  architect  has  indulged  in  no  advertis- 
ing. He  even  doubted  the  propriety  of  allow- 
ing his  name  to  be  included  in  smallest  letters 
on  the  blatant  signs  by  which  the  contractor 
announced  that  he  was  'it.'  He  has  taken  no 
credit  for  the  building  under  construction, 
even  though  its  <speed  and  success  were  as 
much,  or  more,  due  to  him  as  to  the  con- 
tractor. The  public  thinks  the  term  'designed 
by.  an  architect'  relates  only  to  some  senseless 
ornamentation  or  detail,  and  not  at  all  to 
the  conception  of  the  building  in  plan,  ar- 
rangement, construction  or  composition,  or  to 
its  success  as  a  solution  of  a  difficult  build- 
ing problem. 

"Moreover,  the  architect  has,  by  the  nature 
of  his  work  and  by  his  ideas  of  professional 
practice,  isolated  himself  from  a  direct  and 
absolute  knowledge  of  building  costs  and  re- 
sponsibility for  them.  He  has  assumed  an 
.  advisory  position,  and  for  real  ideas  of  cost 
has  deferred  to  the  construction  companies. 
He  has  not  assumed  to  have  financial  re- 
sponsibility— it  is  therefore  assumed  that  Jie 
hais  none.  He  has  not  assumed  to  have 
knowledge  of  exact  building  costs — therefore 
he  is  not  considered  a  judge.  This  idea  has 
been  unduly  advertised  by  stories,  sometimes 
true,  of  exceeded  appropriations,  always  with- 
out a  statement  of  the  causes." 
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IT  IS  now  evident  that  the  proposed 
research  bureau  for  the  establish- 
ment of  proper  methods  and  standards 
for  heating  and  ventilating  work  has 
passed  beyond  the  talking  stage.  Con- 
crete plans  have  been  whipped  into 
shape  and  the  manufacturers  and  deal- 
ers will  shortly  be  given  the  oppor- 
tunity of  doing  their  share  in  financing 
the  project.  That  it  is  a  distinct  op- 
portunity for  them  may  easily  be 
shown. 

In  the  first  place  it  will  broaden 
this  field  immeasurably.  It  is  no  ex- 
aggeration to  say  that  at  the  present 
time  the  limitations  of  the  industry, 
especially  on  the  ventilating  side,  are 
being  profoundly  affected  by  the  sus- 
picion in  high  quarters  that  the  ex- 
pensive equipment  required  by  pres- 
ent standard  practice  is  not  giving  re- 
sults commensurate  with  its  cost. 
Today,  for  instance,  in  the  city  of 
Btiffalo,  the  authorities  are  considering 
a  new  system  of  heating  and  ventila- 
tion for  its  more  important  school 
buildings  based  on  the  conviction  that 
the  apparatus  installed,  some  of  which 
at  least  is  modern,  does  not  meet  the 


requirements.  Everyone  is  familiar, 
also,  with  the  publicity  recently  given 
to  the  tests  made  by  the  New  York 
State  Commission  on  Ventilation 
which  give  window  ventilation  a  re- 
markable endorsement  in  the  preven- 
tion of  respiratory  diseases.  In  short 
the  trend  is  not  towards  the  wider 
adoption  of  the  present  elaborate  types 
of  apparatus. 

In  the  second  place,  the  research 
bureau  may  be  expected  to  standardize 
many  of  the  present  practices  for 
given  classes  of  work,  if  not  the  ap- 
paratus itself,  and  this  will  serve  to 
stabilize  the  industry  by  eliminating 
freak  constructions  and  giving  the 
manufacturers  a  more  definite  basis 
for  gauging  the  necessities  of  the  mar- 
ket and  their  own  output. 

Finally,  the  crying  need  for  the 
work  will  never  be  met  unless  the 
manufacturers  stand  squarely  behind 
it  and  give  it  their  support.  It  needs 
no  argument  to  show  that  the  engi- 
neers by  themselves  have  never  been 
able,  and  less  so  now  than  ever,  to 
take  up  the  work  on  an  adequate 
scale,  although  the  initiative  properly 
belongs  to  them  and  their  findings 
will  have  far  greater  weight  than  if 
made  by  the  manufacturers  alone. 

The  manufacturers,  as  a  class,  have 
long  since  proved  their  sincerity  to 
the  cause  of  good  engineering  and 
there  is  no  reason  to  doubt  that  they 
will  back  up  this  new  line  of  research 
work  with  the  same  enthusiasm  and 
devotion  that  they  have  shown  in  per- 
fecting the  design  and  construction  of 
their  individual  products. 


A  RE  you  co-operating  in  the  plans 
•^^  for  building  bigger  business  by 
going  after  "new  equipment  for  old 
buildings?"  Read  the  Trade  Exten- 
sion Committee's  four-page  insert  in 
this  issue.  It  reflects  a  careful  study 
of  the  situation.  Prompt  action  means 
not  only  more  individual  profits  but  a 
boost  to  the  trade  at  a  critical  time. 
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Research  Bureau  and  Fuel  Limitation  Projects  Advanced 
at  Buffalo  Meeting,  June  26-28,  1918 


Rules  for  limiting  the  supply  of  coal 
to    domestic    consumers    next   winter, 
which  may  be  adopted  and  put  into 
effect  throughout  the  country  by  the 
United    States    Fuel    Administration 
w^ere  advanced  to  their  final  stages  at 
the  summer  meeting  of  The  American 
Society    of    Heating    and    Ventilating 
Engineers,    in    Buffalo,    June    26-28, 
1918.     They  will  now  be  submitted  to 
the    Bureau    of 
Mines  and,  if  ap- 
proved    by     that 
body,    will     be 
turned  over  to  the 
United  States 
Fuel    Administra- 
tion.     Both    of. 
these  departments 
have  signified  that 
the    Society's    sug- 
gestions   on    this 
matter  will    be 
welcomed  and 
given  the   utmost 
consideration. 

The  rules,  while 
not     given     out 
for  publi  cation 
pending  fur  t  h  e  r 
possible  altera- 
tions,  follow,  in  a 
general  way,  those 
proposed    at   the    annual    meeting    of 
the   Society  and  provide  roughly   for 
one  ton  of  coal  per  room  per  month 
during  the  heating  season   for  house 
heating  systems  and  limited  supplies 
of  coal  for  cooking  depending  on  the 
number  of  persons  in  the  household. 

Further  progress  was  also  made  in 
the  Society's  plans  for  a  research  bu- 
reau.    It  is  expected  that  the  raising 


of  funds  for  maintaining  the  bureau 
will  be  taken  up  this  summer  and  the 
bureau  started  possibly  before  winter. 
Owing  to  the  equipment  and  facilities 
of  the  Bureau  of  Mines'  testing  sta- 
tion in  Pittsburgh  it  is  probable  that 
the  Society's  principal  researches  will 
be  conducted  at  that  bureau. 

The  war  cut  down  the  attendance 
somewhat.  The  programme,  how- 
ever, was  a  full 
one  and  many  of 
the  papers  brought 
out  lively  and  in- 
teresting discus- 
sions. This  was 
particularly  true 
of  the  drying  ses- 
sion. 

An  attendance 
of  120  members 
and  guests  was 
registered. 

Morning        Session, 
June  28. 

Mayor  Buck 
welcomed  the  so- 
ciety to  Buffalo. 
He  congratulated 
the  society  on  its 
w^ork,  especially 
in  the  field  of  fuel  conservation,  which 
was  calculated  to  make  the  society's 
activities  of  national  interest  and  im- 
portance. Buffalo,  he  said,  had  fig- 
ured large  in  the  history  of  the  United 
States,  having  been  burned  by  the 
British  in  the  Revolutionary  War, 
while  in  the  Civil  War  the  city  had  a 
record  of  having  enlisted  every  male 
citizen     in     that     struggle.     Buffalo's 


FREDERICK    R.    STILL 

President,    American    Society    of    Heating    and 

Ventilating   Engineers. 
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slogan  today  is  "Buffalo  Never  Fails," 
and  the  members  may  rest  assured 
that  Buffalo  will  not  fail  this  time  in 
its  welcome  and  entertainment  of  the 
members. 

H.  G.  Issertell  responded  to  the  may- 
or's welcome. 

President  Still  announced  that  the 
proposed  session  on  district  heating  had 
to  be  given  up,  owing  to  difficulties  in 
making  the  necessary  arrangements 
with  the  National  District  Heating  As- 
sociation. 

He  then  presented  a  paper  which  he 
described  as  a  "bombshell." 


PROPOSES   CHANGE   IN    NAME   OE   SOCIETY 

President  Still  proposed  nothing  less 
than  a  change  in  the  name  of  the  society 
to  embrace  the  extended  field  of  activ- 
ities now  covered  in  the  work  of  its 
members.  Mr.  Still  proposed  some  such 
name  as  the  "American  Society  of  Con- 
sulting Engineers." 

The  war,  he  said,  has  already  shown 
what  engineers  are  made  of.  There  is 
no  other  prof ession  •  which  has  done  so 
much  with  so  little  notice  taken  of  its 
achievements.  Engineers,  he  said,  are 
to  blame  for  this  condition. 

He  declared  that  after  the  war  engin- 
eers should  proceed  to  take  part  in  the 
world's  political  affairs.  They  will  need 
*o  run  the  country  during  the  recon- 
struction period. 

He  said  there  was  a  distinct  danger 
of  agitators  taking  possession  of  the 
country  with  the  possibility  of  an  eco- 
nomic and  political  breakdown.  Engin- 
eers must  not  think  it  unethical  to  mix 
in  public  affairs. 

It  was  at  this  point  that  he  suggested 
changing  the  society's  name.  Heating 
engineers  are  now  exercising  the  func- 
tions of  consulting  engineers  and  are 
coming  to  have  charge  of  the  entire  me- 
chanical equipment  of  buildSngs.  He 
differentiated  between  the  mechanical 
engineer  and  the  consulting  engineer  by 
classifying  the   former  as  the  designer 


of  functional  apparatus  while  the  con- 
sulting engineer's  province  is  the  appli- 
cation of  such  functional  apparatus. 

The  proposed  change  of  name,  he 
added,  would  widen  the  scope  of  the 
society's  work  and  would  result,  among 
other  things,  in  attracting  a  much  larger 
membership. 

President  Still  went  even  further  and 
suggested  that  the  society  get  in  touch 
with  commercial  organizations  in  the 
heating  field  and  co-operate  with  them 
in  the  making  of  tests  and  establishment 
of  standards.  Such  organizations,  he 
said,  could  be  represented  in  the  society 
by  bureaus. 

The  proposed  "American  Society  of 
Consulting  Engineers"  would  embrace, 
not  only  heating  and  ventilating  engin- 
eers, but  mechanical,  electrical  and 
chemical  engineers  whose  work  is  em- 
braced in  the  mechanical  equipment  of 
buildings. 

A  communication  was  read  from  the 
United  Association  of  Steam  Fitters  an- 
nouncing that  they  had  appointed  two 
delegates  to  represent  the  association  at 
this  meeting.  This  is  the  first  time  this 
action  has  been  taken,  and  the  delegates 
were  given  a  hearty  welcome  by  Pres- 
ident Still. 

REPORT     OP     EUEI*     CONSERVATION     COM- 
MITTEE. 

J.  I.  Lyle  presented  the  report  of  the 
Committee  to  confer  with  the  Bureau 
of  Mines,  with  special  reference  to  the 
development  of  a  rule  for  allotting  coal 
for  house  heating  during  the  coming 
winter.  The  committee's  report  was  not 
^iven  out  for  publication  pending  jits 
consideration  by  the  Bureau  of  Mines. 

One  speaker  emphasized  the  impor- 
tance of  stopping  the  air  leaks  in  the 
chimneys.  He  also  stated  that  the  fire 
combustion  temperature  is  a  better  in- 
dex to  the  conditions  in  the  heating 
system  than  the  stack  temperature.  He 
gave  a  number  of  instances  where  the 
construction  of  the  chimney  was  faulty. 

Mr.  CoUamore  said  that  many  people 
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accustomed  to  bum  hard  coal  would  be 
compelled  next  winter  to  use  bitumi- 
nous coal  and  that  they  should,  there- 
fore, be  exempted  from  the  smoke  ordi- 
nances. 

Mr.  West  said  that  the  personal  equa- 
tion was  the  determining  factor  in  the 
coal  requirements  and  that  the  amount 
of  coal  used,  either  north  or  south,  de- 
pended to  a  large  extent  on  the  man 
running  the  heater. 

Mr.  Timmis  urged  the  endorsement 
by  the  society  of  the  committee's  plan 
for  the  conservation  of  fuel.  On  his 
motion,  it  was  voted  to  approve  the  gen- 
eral plan  of  the  committee  in  propor- 
tioning coal.  A  rising  vote  of  thanks 
wras  extended  to  the  committee,  which 
included  J.  Irvine  Lyle,  chairman; 
George  W.  Martin  and  Perry  West. 

PUBLICATION  OF   CHAPTER   PAPERS 

President  Still  brought  up  the  ques- 
tion of  the  rights  of  the  chapters  in 
publishing  papers  read  before  the  chap- 
ters before  they  had  been  submitted  to 
the  society's  publication  committee.  An 
amendment  to  the  society's  constitution 
was  proposed  providing  for  the  ap- 
pointment of  publication  committees  of 
the  chapters  so  that,  under  certain  con- 
ditions, such  papers  or  addresses  could 
be  released  immediately  for  general 
publication.  This  proposed  amendment 
will  be  voted  on  at  the  next  annual 
meeting  of  the  society. 

The  first  professional  paper  was  then 
presented  on  "The  Heat  Transmission 
of  Standard  Building  Materials"  by  A. 
C  Willard.  The  substance  of  this  paper, 
was  published  in  a  recent  bulletin  (No. 
102)  of  the  Engineering  Experiment 
Station  of  the  University  of  Illinois. 

It  was  voted  to  refer  the  paper  to  the 
society's  committee  on  research  bureau 
with  instructions  to  prepare  a  compar- 
ative table  showing  how  closely  the  con- 
stants given  by  Professor  Willard  coin- 
cide with  those  in  general  use. 

A  report  was  presented  of  the  work 
of  the  Chicago  Commission  on  ventila- 


tion. Samuel  R.  Lewis,  a  former  pres- 
ident of  the  heating  engineers'  society, 
is  now  president  of  the  commission.  A 
list  was  given  of  the  tests  already  made 
by  the  commission  which  are  being  pub- 
lished in  The  Heating  and  Ventilat- 
ing Magazine,  as  well  as  those  the 
commission  has  in  prospect.  Those  com- 
pleted and  still  to  be  published  include 
the  following: 

Korshak  Workshop:  A  test  of  the  air 
conditions  in  a  ladies'  tailoring  estab- 
lishment located  in  a  basement. 

Chicago  and  Cook  County  School  for 
Boys:  A  test  of  the  ventilation  of  a 
school  building  equipped  with  direct- 
indirect  radiators  and  exhaust  mechan- 
ical ventilation. 

School  Heating  and  Ventilation:  An 
application  of  the  observations  made  by 
the  Commission. 

A  Ventilation  Paradox:  A  paper  de- 
scribing the  use  of  air  for  ventilating 
purposes,  this  air  being  derived  from  a 
deep  freight  tunnel. 

Ventilation  of  the  General  Office 
Buildings  of  Two  Railways :  A  test  car- 
ried through  an  entire  heating  season 
for  developing  comparative  results  ob- 
tained with  the  natural  ventilation  in- 
stalled in  one  of  these  buildings,  and 
the  mechanical  ventilation  installed  in 
the  other. 

Further  studies  of  the  operation  of 
the  experimental  room  at  the  Chicago 
Normal  School, 

A  study  of  the  ventilation  and  heating 
of  open-air  schools  as  compared  with 
the  ordinary  schools. 

Afternoon  Session,  June  26. 

The  representatives  of  the  United  As- 
sociation of  Steam  Fitters  were  intro- 
duced by  President  Still.  They  ex- 
pressed the  hope  that  opportunity  would 
be  found  for  closer  co-operation  be- 
tween the  two  organizations,  one  of  the 
delegates,  Mr.  Cook,  referring  espe- 
cially to  the  many  examples  which  he 
had  found  in  Chicago  of  poor  heating 
installations. 
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Professor  J.  E.  Emswiler  then  pre- 
sented a  paper  on  "Electrical  Method  of 
Testing  Radiators.*' 

The      Electrical      Method     of     Testmg 
Radiators. 

Professor  Emswiler  presented  de- 
tails of  the  methods  used  at  the  Uni- 
versity of  Michigan  for  testing  radia- 
tors by  electrical  means,  using  an  elec- 
tric heater  to  generate  the  steam  con- 
sumed by  the  radiator  and  the  deter- 
mination of  the  heat  required  for  this 
by  measurement  of  the  energy  con- 
sumed in  the  heater.  A  series  of 
tests  was  made  on  a  38-in.  3-coL  12- 
section  cast-iron  radiator  using  first 
the  electrical  method,  and  afterwards 
the  steam  method.     All  the  tests  were 


the  author,  the  electrical  method  is 
superior  to  the  steam  method  of  test- 
ing radiators. 

In  the  discussion  James  H.  Davis 
brought  up  the  results  of  tests  con- 
ducted by  Professor  Emswiler  on  cast- 
iron  and  pressed  steel  radiators  in  which 
the  steam  consumption  in  the  cast-iron 
radiators  was  greater  without  any  bet- 
ter heating  effect  than  with  pressed  steel 
radiators.  Professor  Emswiler  stated 
that  he  had  not  been  able  to  account  for 
this  difference. 

Thomas  Chester,  engineer  for  the 
American  Blower  Company,  presented 
a  paper  on  "Ventilation  of  Mines." 

Ventilation  of  Mines. 

Mr.  Chester's  paper  was  one  pre- 
sented at  the  March  meeting  of  the 
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made  in  the  same  room,  with  all  con- 
ditions as  nearly  alike  as  possible. 

For  the  steam  method  the*  value  of 
K  (B.  T.  U.  per  hour  per  square  foot 
per  degree  difference),  averaged  for 
the  tests,  was  1.643.  For  the  electri- 
cal method  the  value  of  K,  averaged 
for  the  three  tests,  was  1.661.  Curves 
were  included  showing  the  observed 
values  of  the  most  important  quanti- 
ties, as  plotted  during  tests.  These 
curves,  it  was  pointed  out,  are  valu- 
able for  indicating  when  conditions 
become  constant.  They  also  show  the 
different  effects  of  the  two  radiators 
on  the  distribution  of  temperature 
within  the  room.  On  the  whole,  stated 


New  York  Chapter.  It  was  a  very 
complete  review  of  the  development  of 
mine  ventilation  in  this  country  and 
reflected  the  author's  familiarity  with 
this  line  of  work.  Commenting  on 
the  general  subject  of  coal  mining,  he 
said  that  "no  doubt  at  some  future 
time  the  internal  heat  of  the  earth 
will  be  made  use  of  for  heating  fac- 
tories and  residences  and  it  seems 
absurd  to  keep  such  a  large  army  of 
men  at  work  digging  out  coal  when  a 
few  shafts  in  each  city  driven  down 
from  5  to  10  miles  would  furnish  all 
the  heat  necessary  by  allowing  water 
to  descend  to  the  heated  interior  to  be 
turned  into  steam." 
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The  majority  of  mines  are  equipped 
with  fans  which  either  deliver  air  to 
or  exhaust  it  from  the  workings. 
Most  mine  fans  are  made  reversible. 
The  amount  of  air  used  to  ventilate  a 
coal  mine  is  usually  from  two  to  three 
times  the  weight  of  the  coal  taken 
out  in  a  given  time.  Explosions  in 
mines  are  produced  by  ignition  of 
methane  in  most  cases  and  this  is 
greatly  intensified  by  the  subsequent 
immediate  combustion  of  the  dust. 

The  point  of  paramount  importance 
is  to  ascertain  the  resistance  which  the 
mine  will  oflFer  to*  the  required  volume 
of  air.  The  required  volume  is  cal- 
culated by  making  allowance  for  the 
number  of  men  and  animals  in  the 
mine  and  by  additional  allowances  for 
removing  gas.  Coal  is  mined  usually 
from  seams  at  some  distance  below 
the  surface  and  it  is  necessary  to  bore 
shafts  to  get  to  the  coal.  In  such 
cases  the  resistance  will  vary  from  1 
in.  to  6  or  7  in. 

State  laws  usually  call  for  150  cu. 
ft.  of  air  per  minute  per  man  in  non- 
gaseous mines  and  200  cu.  ft.  per 
man  in  mines  producing  a  good  deal 
of  gas.  The  allowance  for  mules  is 
usually  500  cu.  ft.  per  minute  per  ani- 
mal. The  friction  of  airways  is  the 
cause  of  mine  resistance.  The  fric- 
tion is  calculated  by  the  formula: 

F=KSV2 
where  K  =  a  suitable  coefficient;  S  = 
the  total  square  feet  of  rubbing  surface 
or  perimeter  multiplied  by  the  length 
of  airway;  and  V^  =  the  velocity  in 
feet  per  minute  squared.  The  coeffi- 
cient most  extensively  used  is  that 
recommended  by  Fairley,  which  is 
0.000,000,01. 

Mr.  Chester  also  discussed  the  test- 
ing of  mine  fansr. 


Mr.  Timmis  suggested  that  in  accord- 
ance with  the  larger  scope  of  the  soci- 
ety's activities  as  proposed  by  President 
Still  in  his  address,  the  society  should 


go  on  record  as  advocating  the  wider  en- 
actment of  mine  ventilation  laws.  A 
motion  to  this  eflfect  was  passed. 

President  Still  said  it  was  a  very  dif- 
ficult matter  to  determine  the  air  flow 
ir  a  mine. 

Frank  K.  Chew  suggested  that  Mr. 
Chester's  paper  be  brought  to  the  atten- 
tion of  the  mining  engineers'  society. 

Mr.  Lyle  said  the  greater  number  of 
explosions  in  coal  mines  was  in  the 
winter  'time.  This,  he  said,  was  due  to 
the  dryness  of  the  air.  Attempts  to 
moisten  the  air  by  the  use  of  steam  had 
been  tried. 

Mr.  Chester  said  numerous  attempts 
had  been  made  to  moisten  the  air,  but 
that  it  was  necessary  to  heat  the  air  to 
prevent  condensation  so  that  it  became 
a  difficult  proposition  inasmuch  as  up- 
ward of  1,000,000  cu.  ft.  a  minute  are 
frequently  handled  in  mine  ventilation. 

A  topic  was  brought  up  on  the  ques- 
tion of  the  flow  of  condensation  in  a 
one-pipe  system  when  the  steam  flow 
exceeds  15  ft.  per  second.  Mr.  Chester 
thought  that  a  velocity  of  20  ft.  a  sec- 
ond would  be  about  the  limit,  based  on 
experiences  with  the  pneumatic  trans- 
portation of  materials  where  the  re- 
quired air  flow  is  usually  at  1200  ft.  per 
minute. 

WINDOW    VENTILATION    VS.    MECHANICAL, 
VENTILATION. 

Another  topic  was  the  comparative 
advantages  of  window  ventilation 
and  mechanical  ventilation.  Pres- 
ident Still  spoke  of  the  publicity  being 
given  to  the  ideas  of  the  window-venti- 
lation advocates  and  thought  the  society 
should  take  some  definite  stand  on  the 
subject. 

Mr.  Davis  stated  that  the  tests  of  the 
Chicago  Commission  on  Ventilation  in 
this  line  of  work  showed  that  buildings 
mechanically-ventilated  give  better  re- 
sults than  with  open- window  ventila- 
tion. 

Perry  West  spoke  of  the  results  ob- 
tained by  the  New  York  State  Commis- 
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sion  on  Ventilation  which  showed  fewer 
respiratory  diseases  with  open-window 
ventilation.  These  results,  he  said,  were 
misleading,  as,  for  instance,  a  study  of 
the  tests  indicated  that  the  rooms  with 
open-window  veijtilation  were  kept  at 
about  68°  F.  while  those  with  mechan- 
ical systems  were  usually  at  70°.  This 
alone,  he  said,  might  account  for  the 
difference  noted. 

Mr.  Timmis  said  it  was  unfortunate 
that  the  society  had  not  been  repre- 
sented in  the  tests  made  by  the  New 
\ork  State  Commission,  as  modifica- 
tions, especially  in  the  technical  data,' 
might  have  been  found  necessary  that 
would  have  harmonized  the  results  with 
those  usually  observed. 

In  reply  to  a  point  made  by  one 
speaker  that  people  in  Siberia  live  in 
tight  houses  during  tfie  cold  weather, 
President  Still  said  that  the  answer  to 
such  a  "practice  was  the  appalling  death 
rate  from  tuberculosis  in  that  country. 
Moreover,  at  this  time,  when  fuel  con- 
servation is  being  practiced,  the  use  of 
open-window  ventilation  is  manifestly 
out  of  the  question. 

Frank  K.  Chew  proposed  the  appoint- 
ment of  a  committee  on  propaganda  or 
a  lecture  committee  to  bring  the  ele- 
ments of  good  ventilation  to  the  atten- 
tion of  the  general  public. 

Under  topical  discussion,  the  subject 
was  introduced  of  "The  Use  of  Inde- 
pendent Air  Heater  Units  for  Factories, 
Warehouses  and  Large  Interior  Spaces." 

H.  F.  Rosenow  explained  the  con- 
struction and  operation  of  the  Baetz  air 
heater,  a  description  of  which  was  pub- 
hshed  in  The  Heating  and  VENTaAT- 
ING  Magazine  for  January,  1918. 

In  answer  to  a  question  as  to  the  ad- 
vantages of  this  system  when  four  or 
more  units  are  necessary,  Mr.  Rosenow 
said  the  cost  would  be  less  with 
the  individual  units  than  with  the  ordi- 
nary fan  blast  system. 

Another  unit  system  was  described  by 
Thomas  Chester  and  illustrated  by  lan- 
tern slides. 

President  Still  said  the  principal  use- 


fulness of  the  unit  heater  was  in  build- 
ings already  built  with  perhaps  no  pro- 
visions for  heating  and,  in  some  cases, 
in  extensions  of  buildings. 

In  answer  to  a  question  Mr.  Rosenow 
said  that  it  was  not  unusual  to  blow  a 
distance  of  500  ft.  with  the  unit  heater. 
Mr.  Still  said  this  could  be  done  pro- 
vided the  ceiling  was  not  too  high.  Mr. 
Rosenow  said  this  was  contrary  to 
his  experience  and  cited  a  building  with 
an  interior  height  of  87  ft.  which  is 
being  satisfactorily  heated  in  this  man- 
ner, with  little  variation  in  temperature. 

Announcement  was  made  of  the  elec- 
tion of  the  first  woman  to  junior  mem- 
bership in  the  society.  Miss  Helen  In- 
nis,  of  New  York.  Miss  Innis  w!as  pres- 
ent and  was  welcomed  by  President 
Still.  She  responded,  thanking  the  so- 
ciety for  its  action. 

Morning   Session,  June   27. 

A  report  of  the  Research  Commit- 
tee was  presented  at  the  opening  of 
the  morning  session.  This  is  the 
committee  in  charge  of  the  plan  for 
establishing  a  laboratory  by  the  So- 
ciety to  develop  definite  heating  and 
ventilating  standards  and  methods. 

Perry  West  presented  the  report. 
He  said  it  was  proposed  to  call  it 
"Research  Bureau  of  the  American 
Society  of  Heating  and  Ventilating 
Engineers,"  to  be  conducted  under  the 
supervision  of  a  standing  directing 
committee  of  the  Society.  A  director 
will  be  necessary. 

The  plan  is  to  co-operate  with  the 
United  States  Bureau  of  Mines  and 
educational  institutions.  All  of  the 
bureau's  conclusions  are  to  be  put  out 
as  the  official  conclusions  of  the  So- 
ciety. 

Mr.  West  outlined  the  plan  which 
included  the  determination  of  proper 
heating  and  ventilating  conditions  and 
the  determination  of  the  best  method 
of  maintaining  such  conditions.  It  is 
also  planned  to  place  the  most  com- 
monly-used systems  upon  a  more 
scientific  basis. 
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Fuel  burning  will  occupy  an  im- 
portant place  in  the  work  of  the  bu- 
reau, while  an  attempt  will  also  be 
made  to  establish  a  more  scientific 
basis  for  the  factor  of  heat  losses, 
radiator  efficiencies,  natural  a  i  r 
changes,  pipe  sizes  and  the  determina- 
tion of  factors  for  air  duct  design. 

Finally,  unusual  conditions  in  such 
structures  as  tall  office  buildings,  and 
factories,  will  be  considered,  as  well 
as  intermittent  heating  service. 

It  is  estimated  that  the  cost  of  con- 
ducting the  bureau  will  be  $10,000  per 
year.  It  is  proposed  to  raise  this  sum 
by  pro-rating  the  cost  among  manu- 
facturers of  heating  and  ventilating 
apparatus.  The  plan  is  to  raise  enough 
funds  at  the  outset  to  carry  on  the 
work  for  a  period  of  five  years.  Ac- 
cording to  present  plans  the  campaign 
for  raising  the  necessary  funds  will 
be  started  this  summer. 

It  is  proposed  to  make  arrangements 
with  the  testing  plant  of  the  Bureau  of 
Mines  in  Pittsburgh  for  making  the 
principal  tests,  although  efforts  will 
also  be  made  to  extend  the  scope  of 
the  work  to  universities  and  colleges. 

DRYING    SESSIONS 

The  session  on  drying  was  opened 
with  a  paper  by  W.  A.  Perry  on  "How 
Food  Will  Win  the  War." 

How  Food  Will  Win  the  War. 

Mr.  Perry  pointed  out  that  the  big 
problem  of  the  United  States  Food 
Administration  is  not  that  of  prices, 
but  the  distribution  of  the  available 
food  supply.  Perhaps  his  most  signifi- 
cant statement,  as  far  as  the  heating 
engineer  in  concerned,  as  offering  pos- 
sibilities for  drying  work,  was  that 
"over  against  our  shortage  of  wheat, 
meats,  fats  and  sugar,  we  have  abund- 
ant resources  in  corn,  potatoes,  vege- 
tables, fish  and  poultry.  For  various 
reasons  these  products  cannot  be  eco- 
nomically   shipped    to    Europe.        In 


some  cases  the  bulk  is  too  great,  in 
other  cases  the  products  will  not  keep 
in  transit,  and  in  the  case  of  com,  we 
find  that  the  Europeans  have  not  yet 
been  educated  to  its  use." 


H.  C.  Gore,  chemist  with  the  De- 
partment of  Agriculture,  then  ad- 
dressed the  meeting,  describing  the 
progress  made  in  the  drying  of  vege- 
tables since  his  previous  report  at  the 
Society's  January  meeting. 

Dr.  Gore  spoke  first  of  the  possible 
saving  of  freight,  amounting,  in  the 
case  of  dried  tomatoes,  to  99%.  There 
is  also  the  enormous  saving  in  space. 
The  department  has  been  working  on 
the  laboratory  phase  of  the  problem, 
with  special  reference  to  the  proper 
moisture  content  of  vegetables  dried 
raw.  It  is  much  cheaper,  he  said,  to 
dry  vegetables  in  a  raw  condition. 

Unless  the  dried  product  is  brought 
to  a  proper  moisture  content  there 
will  be  deterioration.  The  department 
is  now  in  a  position  to  state  the  proper 
moisture  content  for  both  raw-dried 
and  cooked-dried  vegetables,  and  to 
tell  the  effect  of  heat  on  these  prod- 
ucts. The  result  of  .its  findings  will 
shortly  be  published  in  bulletin  form. 

With  cooked  vegetables  not  so  mucji 
drying  is  required.  Dr.  Gore  dis- 
tributed charts  showing  the  effects  of 
temperature  and  time  on  the  quality 
of  the  dried  product. 

The  department  has  developed  a 
type  of  dryer  known  as  the  "general 
purpose"  dryer.  It  has  not  as  yet 
gone  into  the  matter  of  drying  fruits. 

Professor  Cross  of  Cornell  Uni- 
versity told  of  the  difficulties  in  dry- 
ing potatoes.  When  sliced  the  slices 
are  apt  to  stick  together.  They  must 
also  be  thin,  and  must  be  properly 
cooked.  He  said  there  is  still  lots  to 
learn  about  dr)ing  potatoes  and  he 
urged  those  interested  to  take  up  one 
particular  product  like  potatoes  and 
specialize  on   that  one  problem. 
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In  answer  to  a  question  Dr.  Gore 
said  rapid  air  movement  through  the 
dryer  serves  to  give  a  uniform  veloc- 
ity. It  has  not  yet  been  determined 
what  is  the  effective  length  of  dryer. 

VACUUM  DRYERS 

Nathan  Owitz,  of  the  J.  P.  Devine 
Co.,  addressed  the  meeting  on  the 
possibilities  of  the  vacuum  process  in 
drying  both  fruits  and  vegetables.  He 
said  that  while  the  first  cost  of  such 
apparatus  is  higher,  the  operating 
cost  is  surprisingly  low.  All  danger 
of  burning  the  product  is  eliminated 
by  the  low  temperatures  carried. 
The  usual  practice  is  to  boil  the  pro- 
duct in  a  vacuum  of  from  28  to  29 
in.  mercury,  giving  a  uniform  air  tem- 
perature between  101**  to  155**  F. 

President  Still  said  that  in  some 
cases  lumber  is  being  successfully 
dried  by  the  vacuum  process. 

One  advantage  brought  out  for  the 
vacuum  heating  process  is  that  the 
product  is  not  discolored,  a  most  im- 
portant point  in  marketing  the  dried 
fruits  or  vegetables.  B.  S.  Harrison 
stated  that  discoloration  is  not  neces- 
sary in  warm-air  drying. 

Announcement  w^as  made  that  a 
thrift  kitchen  is  in  operation  in  Buffalo 
in  which  both  warm  air  dryers  and 
vacuum  dryers  are  in  operation.  The 
members  were  invited  to  attend  a  de- 
hydrated luncheon  where  all  the 
courses  are  made  up  of  dried  food.  It 
was  stated  that  it  was  almost  impos- 
sible to  distinguish  the  dishes  from 
those  made  in  the  ordinary  way.  A  party 
of  24  later  visited  the  thrift  kitchen  and 
partook  of  a  "dried"  luncheon  which 
proved  excellent. 

The  preparation  of  such  food  for 
the  table,  however,  is  an  important 
matter.  This  is  a  separate  problem 
in  itself,  but  can  be  easily  handled  by 
following  the  proper  directions. 

W.  L.  Fleisher  presented  a  paper  on 
"Food  Dryers  and  the  Use  of  School- 
houses  for  Drying." 


Food  Dryers  and  the  Use  of  Schoolhoiues 
for  Drying. 

In  this  paper  Mr.  Fleisher  amplified 
his  ideas  expressed  at  the  February 
meeting  of  the  New  York  Chapter 
urging  the  use  of  the  heating  and 
ventilating  equipments  in  public  school 
buildings  throughout  the  country  for 
the  drying  of  food  stuffs.  In  New 
York  City  alone,  he  said,  there  is 
actual  apparatus  sufficient  to  dry 
enough  food  to  feed  2,000,000  men, 
three  meals  a  day,  every  day  that  this 
apparatus  is  run.  Although  the  dry- 
ing of  foods  is  a  very  old  process, 
Mr.  Fleisher  stated  that  its  develop- 
ment has  been  retarded  principally  by 
the  lack  of  a  commercial  outlet  for 
the  product  and  by  the  idea  that  the 
drying  of  foods  is  a  very  complicated 
process.  By  using  the  school  build- 
ing equipments,  as  suggested,  the  au- 
thor stated  that  fans,  heaters,  boilers 
and  the  trays  or  kilns  and  tunnels  in 
which  to  place  the  food  products, 
were  really  the  only  things  required 
for  this  work,  so  that  nothing  new, 
strange  or  unus«al  had  to  be  devel- 
oped. The  trays  or  kilns  could  be 
made  of  wood  and  in  very  simple 
ways,  while  the  rest  of  the  apparatus 
was  practically  ready  for  use. 

It  was  Mr.  Fleisher's  idea  that 
basement  corridors  in  mechanically- 
ventilated  school  buildings  pould  be 
turned  into  tunnel  dryers  by  means  of 
wooden  partitions,  or,  where  the  cor- 
ridors are  narrow  enough,  only  cut- 
offs and  divisions  would  be  essential. 
The  heated  air  could  then  be  blown 
into  one  end  of  the  corridor  and  the 
duct  blanked  off  with  a  damper  be- 
yond this  outlet.  At  the  far  end  of 
the  corridor  or  tunnel,  another  dam- 
per could  be  placed  and  an  inlet  lo- 
cated at  this  point,  with  a  connection 
taken  from  a  point  beyond  the  first 
damper  back  into  the  fan  so  that  re- 
circulation from  the  far  end  of  the 
tunnel  could  be  obtained.  In  many 
cases  State  and  Federal  building  plants 
could  be  utilized  in  the  same  way. 


Digitized  by 


Google 


THE  HBATIXG  AND  VENTILATING  MAGAZINE 


35 


In  addition  to  a  bibliography  on 
food  drying  and  dryers,  the  paper  con- 
tained a  table  showing  the  chemical 
composition  of  fresh  and  dried  vege- 
tables which  emphasized  the  fact  that 
all  vegetables  contain  from  70  to  95% 
of  water. 


On  motion  of  Mr.  Timmis  it  was 
voted  to  bring  the  substance  of  Mr. 
Fleisher's  paper  to  the  attention  of 
the  Department  of  Agriculture  and 
of  the  United  States  Food  Adminis- 
tration and  to  appoint  a  committee  to 
draft  a  digest  of  Mr.  Fleisher's  sug- 
gestions to  be  sent  to  those  bodies. 
President  Still  appointed  as  the  com- 
mittee, W.  L.  Fleisher,  chairman ;  R. 
T.  Coe  and  Dr.  H.  C.  Gore. 

On  account  of  the  amount  of  work 
required  to  prepare  the  vegetables  and 
fruits  for  drying,  Dr.  Gore  suggested 
that  the  proposition  should  really  be 
developed  as  a  cannery  adjunct,  be- 
cause canneries  have  all  the  prepara- 
tory equipment. 

Mr.  Fleisher  stated  that  the  large 
hotels  could  well  be  used  and  Mr. 
Owitz  said  that  one  New  York  hotel, 
the  Manhattan,  had  already  been  suc- 
cessful in  preparing  and  drying  vege- 
tables, using  the  vacuum  heating 
process. 

On  the  topic  of  community  dryers, 
a  scheme  for  a  community  warm-air 
drying  system  was  submitted  by  A. 
S.  Kellogg. 

Before  the  session  closed  a  cam- 
paign for  increasing  the  Society's 
membership  was  discussed.  William 
F.  McDonald  said  that  all  of  the 
Chapters  could  greatly  increase  their 
membership  while  many  cities,  such 
as  Washington  and  San  Francisco,  of- 
fered opportunities  for  the  formation 
of  new  chapters.  Professor  Hoffman 
proposed  institutional  memberships,  to 
be  taken  by  colleges  and  universities 
and  by  manufacturing  plants. 


Afternoon    Session,   June   27. 


After  a  delightful  boat  ride  on  Lake 
Erie  to  the  Buffalo  Canoe  Club  the 
afternoon  session  was  convened  in  the 
club  house  directly  over  the  water. 
Here  amid  mild  breezes  the  papers  of 
the  afternoon  session  were  read  and 
discussed. 

Professor  J.  D.  Hoffman  presented 
a  paper  on  "Reasons  for  Failures  of 
Heating  Systems,"  published  on  other 
pages  of  this  issue. 

Mr.  Fleisher  said  the  Government 
housing  commission  is  now  engaged 
in  building  thousands  of  workmen's 
homes,  most  of  which  are  of  a  perma- 
nent character.  The  houses,  as  a  rule, 
are  heated  by  warm-air  furnaces.  He 
suggested  that  the  recommendations 
contained  in  Professor  Hoffman's 
paper  be  brought  to  the  attention  of 
the  housing  commission. 

On  motion  it  was  voted  to  send 
copies  of  the  paper  to  the  Associated 
Press,  American  Press  Association 
and  to  the  leading  dailies  of  the  coun- 
try. Mr.  Lyle  moved  the .  appoint- 
ment of  a  committee  to  edit  the  paper 
for  general  publication.  This  was 
later  amended  to  include  all  the  pa- 
pers of  the  meeting  suitable  for 
general  distribution.  President  Still 
appointed  as  a  publicity  committee 
for  this  purpose,  A.  S.  Armagnac, 
chairman;  Frank  R.  Chew  and  Pro- 
fessor J.  D.  Hoffman. 

Mr.  Chew  suggested  more  activity 
by  the  chapters  in  getting  local  pub- 
licity for  the  Society's  work.  A  state- 
ment that  the  fault  often  lies  with  the 
architect  for  poor  structural  condi- 
tions in  connection  with  the  installa- 
tion of  heating  apparatus  brought  out 
a  rejoinder  from  Mr.  Collamore  that 
the  owner  himself  was  more  often  the 
responsible  party. 

A  paper  was  then  presented  on  "A 
Campaign  for  Fuel  Economy  in  House 
Heating,"  by  C.  W.  Baker. 
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A  Campaign  for  Fuel  Economy  in  House 
Heating. 

Mr.  Baker's  principal  recommenda- 
tion referred  to  warm-air  furnace 
heating.  His  suggestion  was  the  ad- 
dition of  an  auxiliary  cold  air  duct  by 
which  the  air  supply  to  the  furnace 
may  be  taken  from  inside  the  house, 
instead  of  from  outdoors,  during  very 
cold  or  windy  weather.  Although 
there  is  nothing  novel  in  this,  he  said 
that  only  occasionally  are  furnaces  in- 
stalled in  this  way. 

He  urged  the  heating  profession  to 
inaugurate  a  campaign  to  carry  out 
this  work  on  a  large  scale. 


This  was  followed  by  a  paper  on 
"Economy  in  Heating,"  by  Konrad 
Meier. 

Economy  in  Heating. 

Mr.  Meier's  observations  were  based 
partly  on  the  conditions  obtaining  in 
such  countries  as  Switzerland,  where 
he  is  now  located,  where  the  standard 
indoor  temperature  is  64.4*  F.  The 
war  regulations  in  effect  last  winter 
in  Switzerland  provided  that  such 
rooms  should  not  be  heated  to  over 
60.8**  F.  and  even  this  temperature,  he 
said,  "is  now  considered  luxurious." 
For  other  rooms  the  standard  has 
been  reduced  still  further  and  the 
number  of  rooms  that  may  be  heated 
at  all  in  one  dwelling  is  restricted. 
The  heating  of  halls  and  stairways  is 
stopped  altogether.  Fall  and  winter 
vacations  for  school  children  have 
been  extended.  The  saving  of  fuel 
through  a  general  lowering  of  room 
temperatures  by  5**  F.  may  be  about 
20%  to  25%  of  the  normal  consump- 
tion, an  important  factor  being  the 
reduced  tendency  to  indraft  and  up- 
draft.  There  would  also  be  lesls  dry- 
ness of  the  indoor  air. 

Intermittent  heating  was  favored  by 
the  author  with  steam  heat,  although 


conditions  must  be  considered  in 
every  case.  The  only  question  is 
whether  fires  should  be  banked  at 
night  or  allowed  to  burn  out.  For 
outdoor  temperatures  down  to  40*  F. 
the  latter  has  been  found  more  ad- 
vantageous and  is  now  in  fact  made 
compulsory  (in  Switzerland).  Wher- 
ever wood  is  obtainable-  for  restarting 
the  fires  every  day,  it  will  probably 
pay  to  stop  them  over  night  in  most 
of  the  steam  plants  of  moderate  size 
until  freeziilg  weather  sets  in,  pro- 
viding the  plant  is  ample  to  allow  re- 
heating within  a  reasonable  time. 
With  hot  water  heat,  interrupted  serv- 
ice ordinarily  will  pay  only  in  mild 
weather. 

Mr.  Meier  urged  the  wider  use  of 
coke  as  a  fuel  in  place  of  anthracite. 
When  of  good  quality  it  gives  little 
ash  and  clinker.  Its  principal  disad- 
vantage with  boilers  intended  for  coal 
lies  in  the  bulk,  which  requires  an  am- 
ple fire  box  or  more  frequent  charg- 
ing. However,  a  deeper  bed  may  be 
carried  than  with  soft  or  hard  coal. 
Coke,  he  said,  may  be  mixed  with 
anthracite  or  used  alone  in  most 
boilers  designed  for  the  latter  fuel. 

Mr.  Meier  urged  the  control  of  the 
draft  in  a  heater  mainly  through  the 
ash-pit,  as,  with  the  usual  check 
drafts,  an  excess  of  air  is  handled  in 
the  flue  at  the  cost  of  additional  heat 
expended.  This,  it  will  be  noted,  is 
at  variance  with  the  suggestion  of- 
fered by  Professor  Breckenridge  at 
the  previous  meeting  of  the  society  to 
"take  off  the  ash-pit  door  or  never 
use  it." 

Regarding  the  discussion  as  to  the 
best  location  of  a  radiator  in  a  room, 
Mr.  Meier  said  that  such  tests  should 
also  establish  the  best  place  for  the 
radiator  in  reference  to  the  amount  of 
heat  required  to  secure  comfortable 
conditions  for  particular  parts  of  the 
room,  for  instance  near  windows.  It 
might  be  found,  for  example,  that  the 
interior  location  of  high  radiators  calls 
for  decidedly  more  heat  than  low  sin- 
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gle-column  heating  surfaces  under- 
neath the  windows,  because  the  for- 
mer radiates  less  and  heats  more  air, 
which  rises  to  the  ceiling  and  creates 
a  current  of  cold  air  from  the  outside 
wall.  The  result  is  a  cold  floor  and  a 
ceiling,  with  considerable  leakage  over- 
head and  indraft  through  doors  and 
windows. 

Mr.  Meier  also  advocated  better 
building  construction  and  proper  back- 
ing of  radiators  to  prevent  excessive 
heating  of  the  walls  behind. 


A  distinct  disadvantage  in  discard- 
ing the  ashpit  door,  it  was  pointed 
out,  is  the  danger  of  causing  gas  to 
leak  into  the  house  when  the  fire  is 
heavily  checked  by  the  smoke  pipe 
dampers. 

Mr.  Carrier  said  that  power  plant 
practice  offers  the  proper  precedure 
to  be  -followed.  A  balanced  draft  is 
the  desired  condition. 


Reforms  in  the  Design  of  Hot-Air  Heat- 
ing Plants. 

In  this  paper  the  writer  stated  that 
he  desired  "to  present  reasons  why, 
by  the  use  of  intelligent  methods  in 
the  design  of  a  hot-air  furnace  plant, 
it  can  be  made  not  merely  the  equal, 
but  the  superior,  of  either  steam  or 
hot  water  heating  for  all  buildings  of 
moderate  size."  One  of  the  first  es- 
sentials, he  said,  to  secure  a  uniform 
distribution  to  the  different  hot  air 
flues  is  to  reduce  the  resistance  to 
the  flow  of  cold  air  to  the  furnace. 
In  his  own  house,  the  cold  air  inlet 
from  the  ojtitside,  as  well  as  a  cold 
air  inlet  from  inside  the  house,  has  a 
cross-section  equal  to  the  combined 
area  of  all  the  hot-air  flues.  The  tw^o 
cold  air  ducts  join  to  form  one  chan- 
nel leading  to  the  furnace.  At  the 
point  of  junction  there  is  installed  a 
wing  damper,  which  is  adjusted  ac- 
cording to  temperature  and  wind.  A 
large  check  valve,  consisting  of  a 
light  wooden  frame  covered  with  cloth 
was   hung  in   the   inside  cold   air  in- 
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ARRANGEMENT   OF  WATER   PANS    IN   WARM-AIR   OUTLET   TO    CONSERVA- 
TORY  FOR  MOISTENING  AIR. 


On  the  subject  of  warm-air  heating, 
Mr.  Chew  proposed  a  committee  to 
investigate  the  "pipeless"  furnace  and 
report  to  the  Society  on  this  type  of 
heater.  The  matter  was  referred  to 
the  Society's  furnace  code  committee 
with  a  request  that  a  special  report 
be  made  on  it. 

The  final  paper  of  this  session  was 
by  C.  W.  Baker  on  "Reforms  in  the 
Design  of  Hot  Air  Heating  Plants 
Needed  to  Compete  with  Other  Sys- 
tems." 


take  to  prevent  short-circuiting  from 
outdoors. 

A  small  plant-room  heated  by  this 
furnace  has  a  special  system  for  moist- 
ening its  air  supply.  This  is  accom- 
plished by  the  use  of  shallow  rec- 
tangular pans  of  galvanized  iron,  1 
in.  deep,  made  to  fit  on  shelves  made 
by  the  brick  lining.  These  pans  are 
filled  from  the  plant-room  hose.  The 
author  also  advocated  the  wider  use 
of  blower  systems  for  warm-air  fur- 
nace operation. 
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Morning  Session,  June  28. 

The  final  session  was  devoted 
mainly  to  full  conservation.  A  paper 
on  "Spontaneous  Combustion"  by  W. 
M.  Franklin  was  read  by  the  secretary. 

Spontaneous   Combustion. 

The  growing  necessity  for  the  stor- 
age of  coal  to  cover  the  needs  of  the 
coming  winter  gave  special  timeli- 
ness to  this  paper,  which  was  an  ex- 
haustive treatment  of  the  general 
subject  of  spontaneous  combustion. 
Mr.  Franklin  first  took  up  the  princi- 
ples of  combustion  which  he  dis- 
cussed in  clearly-expressed  terms, 
showing  that  the  amount  of  burning, 
or  oxidation,  is  proportional  to  the 
amount  of  the  substance  exposed  to 
the  oxygen,  and  also  proportional  to 
the  temperature.  The  more  fibrous  or 
the  more  finely  divided  a  material, 
the  more  surface  will  be  exposed  to 
oxidation  and,  consequently,  the 
greater  will  be  the  danger  of  auto- 
matic burning. 

For  the  prevention  of  spontaneous 
combustion,  the  enclosing  of  the  com- 
bustible substances  in  air-tight  fire- 
proof cans  or  other  containers  will 
usually  be  effective.  Another  method 
is  to  lay  the  susceptible  material  in  a 
thin  layer  freely  exposed  to  the  air  so 
that  all  the  heat  generated  will  be 
carried  away  quickly  and  the  tempera- 
ture of  the  mass  saved  from  rising  at 
any  time.  This  method  of  procedure 
is  suitable  only  for  such  substances 
as  coal  and  sawdust  when  plenty  of 
room  is  available.  Materials  may  also 
be  soaked  with  water  although  this 
may  not  be  effective  where  oil  is 
present,  as  this  prevents  the  water 
from  touching  the  surface  of  the  fibres 
and  at  the  same  time  supplies  the 
moisture  necessary  for  the  combus- 
tion. 


This   was    followed   by   "Notes   on 
Spontaneous  Combustion  of  Coal"  con- 


taining the  text  of  a  bulletin   issued 
by  the  Bureau  of  Mines. 

Notes  on  Spontaneous  Combustion  of  CoaL 

Small  coal  piles,  it  was  pointed  out 
by  the  Bureau,  rarely  ignite  from 
spontaneous  combustion,  so  that  it  is 
to  be  recommended  that  coal  be  stored 
in  small  quantities  as  near  the  point 
of  consumption  as  possible.  If  large 
storage  piles  are  necessary  it  should 
be  borne  in  mind  that  generation  of 
heat  is  the  result  of  slow  oxidiation 
of  the  coal  surface  and  that  such  oxi- 
dization is  much  more  rapid  from 
freshly-mined  coal  or  from  freshly- 
broken  surfaces.  The  oxidiation  rate 
increases  rapidly  with  increasing  tem- 
perature, and  different  coals  have  dif- 
ferent oxidiation  rates.  It  is  therefore 
recommended  that: 

Where  there  is  choice  of  coal  to  be 
stored,  that  having  the  lowest  oxidiz- 
ing rate  should  be  chosen,  if  known. 

Between  two  coals,  that  which  is 
least  friable,  and  therefore  which  pre- 
sents the  least  total  coal  surface  in  the 
pile,  should  be  selected. 

The  method  of  handling  should  be 
such  as  to  produce  the  least  freshly 
broken  coal  surface. 

The  coal  should  be  as  cool  as  pos- 
sible when  piled.  Piping  warm  coal 
on  a  hot  day  is  more  likely  to  produce 
spontaneous  combustion. 

The  coal  must  be  kept  from  any 
extraneous  source  of  heat 

Alternate  wetting  and  drying  of 
coal  during  piling  is  to  be  avoided  if 
possible. 

The  fine  coal,  or  slack,  which  fur- 
nishes the  larger  coal  surface  in  the 
pile,  is  the  part  from  which  spon- 
taneous combustion  is  to  be  expected. 
Piling  of  lump  coal  where  possible  is 
therefore  desirable. 

In  the  process  of  handling,  if  the 
lump  coal  can  be  stored  and  the  fine 
coal  removed  and  used  immediately, 
the  practice  prevents  spontaneous  com- 
bustion in  coals  which  would  have 
otherwise  given  trouble. 
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The  sulphur  content  of  coal  is  be- 
lieved by  many  to  play  an  important 
role  in  spontaneous  combustion.  The 
evidence  on  this  point  is  still  conflict- 
ing, but  to  play  safe,  it  is  desirable  to 
choose  coal  having  a  lower  sulphur 
content,  when  choice  is  possible. 

There  is  a  current  belief  that  dis- 
similar coals  stored  in  one  pile  are 
more  liable  to  spontaneous  combus- 
tion. The  evidence  on  this  point  is 
also  conflicting,  but  to  play  safe,  it 
is  advisable  to  store  only  one  kind  of 
coal  in  a  pile. 

The  ground  on  which  a  coal  pile  is 
built  should  be  dry. 

In  order  to  carry  away  the  heat  as 
rapidly  as  produced,  the  following 
recommendations  are  added: 

Coal  piles  should  be  so  made  that 
there  is  a  ready  movement  of  air  for 
ventilation  throughout  all  parts  of  the 
pile,  especially  when  made  of  coarse 
lump  coal.  The  surfaces  of  coal  piles 
should  be  so  exposed  as  to  allow  the 
pile  to  cool,  or  else  the  coal  should  be 
so  stored  that  air  circulation  within 
the  pile  is  very  small. 

In  making  a  coal  pile  of  mixed 
sizes,  the  coal  should  be  so  handled 
as  to  make  a  homogenous  pile  and 
prevent  the  segregation  of  coarse  and 
fine  coal.  This  frequently  determines 
the  most  desirable  machinery  for  un- 
loading coal. 

It  is  common  practice  to  limit  the 
height  of  a  coal  pile,  this  for  two  rea- 
sons:— A  pile  too  high  crushes  the 
lower  layers  of  coal,  producing  more 
fires ;  the  larger  the  pile  the  less  heat- 
dissipating  surface  there  is  exposed 
in  proportion  to  the  heat  generating 
capacity  of  the  pile.  Twelve  feet  in 
height  is  a  common  limit. 


for  rapid  re-handling  of  portions  of  a 
pile  in  case  of  excessive  heating.  In 
a  coal  pile  covering  a  considerable 
area,  it  should  be  so  subdivided  that 
in  case  of  spontaneous  combustion  of 
a  portion,  the  heat  will  not  be  trans- 
mitted to  the  whole  pile,  thus  ac- 
celerating the  heating  of  portions  of 
the  pile  which  normally  would  have 
remained  cool. 

To  keep  track  of  the  temperature  of 
coal  piles,  it  is  recommended  that  ]^- 
in.  iron  pipes  be  driven  vertically  into 
the  pile  at  distances  of  15  or  20  ft. 
apart.  A  maximum  thermometer  low- 
ered into  the  pipe  to  varying  depths 
will  indicate  the  temperature  of  the 
pile  opposite  the  thermometer. 

A  survey  of  the  pile  and  a  survey  of 
the  temperature  of  all  parts  of  the 
pile  should  be  made  twice  a  week  dur- 
ing the  first  three  months  after  the 
pile  is  made,  and  once  a  week  there- 
after until  the  pile  has  evidently 
ceased  to  heat.  As  soon  as  any  por- 
tion of  the  pile  reaches  a  temperature 
of  150**  F.,  provision  should  be  made 
for  removing  that  portion  of  the  pile. 
Actual  removal  need  not  begin  until 
the  temperature  has  reached  180', 
but  at  these  temperatures  the  rate  of 
oxidation  is  dangerously  rapid.  The 
object  of  re-handling  the  coal  is  to 
allow  it  to  cool  below  a  dangerous 
temperature.  Any  method  of  re- 
handling  which  does  not  allow  of  cool- 
ing will  only  transfer  the  difficulty 
from  the  old  pile  to  the  new  one.  It 
is  usually  useless  to  employ  water  in 
an  attempt  to  cool  a  coal  pile. 

Lack  of  provision  for  rapid  reload- 
ing, cooling,  and  repiling  of  coal  is 
the  cause  of  serious  loss  from  spon- 
taneous combustion. 


TEMPERATURES 


Whatever  precautions  are  taken  in 
choice  and  handling  of  coal,  provision 
should  be  made  for  keeping  track  of 
the  temperature  rise  in  a  coal  pile  and 


The  heating  of  the  base  hospital  at 
Camp  Dodge  was  described  in  a  paper 
by  P.  M.  McConnell. 
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Heating     the     Base     Ho^tal     at     Camp 
Dodge. 

Camp  Dodge,  located  near  Des 
Moines,  la.,  has  a  base  hospital  con- 
sisting originally  of  40  buildings  with 
a  capacity  of  500  beds.  This  capacity 
was  found  to  be  too  small  and  it  was 
enlarged  to  2000  beds,  requiring  71 
buildings.  The  plans  klso  provide 
for  a  future  extension  of  500  beds. 
Mr.  O'Connell's  paper  gave  a  general 
description  of  the  buildings  and*  their 
equipment  which  includes  70,400  sq. 
ft.  in  the  original  hospital  and  75,000 
sq.  ft.  of  radiation  in  the  extension. 
High-pressure  steam  is  used  in  the 
laundry,  main  kitchen  and  all  diet 
kitchens,  and  also  for  heating  all  hot 
water.  Numerous  illustrations  bring 
out  the  interesting  details  of  the  in- 
stallation. 

In  the  original  scheme  a  steam 
pressure  of  80  lbs.  was  carried  on 
the  main  header  from  the  boilers.  A 
connection  was  then  made  to  a  10-lb. 
low  pressure  header  through  a  re- 
ducing valve.  When  the  additional 
buildings  Avere  added  and  the  boiler 
capacity  increased,  the  reducing  valve 
was  removed  as  the  additional  load 
made  it  necessary  to  carry  boiler  pres- 
sure on  all  heating  mains  to  the  dis- 
tributing points. 

At  various  manholes,  all  steam  lines 
connect  into  high-pressure  headers 
which  connect  to  intermediate  dis- 
tributing headers  through  reducing 
valves.  In  addition  each  building  has 
a  separate  reducing  valve  for  con- 
trolling the  local  pressure. 

The  return  mains  are  run  under- 
ground in  tile  conduits  to  the  boiler 
house. 


Suggestions  prepared  by  the  Ameri- 
can Red  Cross  through  D.  C.  Mc- 
Murtrie,  were  incorporated  in  the  last 
paper  on  "Duty  of  the  Employer  in 
the  Reconstruction  of  the  Crippled 
Soldier." 


The  Duty  of  the  Employer  in  the  Recon* 
stmctioa  of  the  Crippled  Soldier. 

This  paper,  which  was  one  sent 
out  for  general  distribution  by  the 
American  Red  Cross,  emphasizes  the 
fact  that  the  only  sound  method  of 
dealing  with  the  crippled  soldier  or 
civilian  is  to  train  him  for  a  trade  in 
which  the  physical  disability  does  not 
incapacitate  him.  In  this  country  the 
Government  will  provide  the  necessary 
medical  treatment,  supply  artificial 
limbs,  conduct  the  training  for  an  oc- 
cupation, and  find  the  job.  It  rests 
with  the  people,  however,  as  to 
whether  they  will  encourage  the  re- 
turned soldier  to  accept  the  advant- 
ages of  training  which  will  refit  him 
for  a  life  of  usefulness  and  self-re- 
spect. 

We  must  count  on  the  return  from 
the  front  of  thousands  of  crippled 
soldiers,  said  Mr.  McMurtrie.  Indus- 
trial schools  are  now  in  operation  by 
the  hundreds  in  France,  Italy,  Ger- 
many, Great  Britain  and  Canada. 

Among  the  points  brought  out  was 
that  the  education  of  the  adult  is 
made  up  largely  of  his  working  ex- 
perience. The  ground  work  of  train- 
ing in  his  past  occupation  must  un- 
der no  circumstances  be  abandoned. 

The  positive  aspect  of  the  employ- 
er's duty  is  to  find  for  the  disabled 
man  a  constructive  job  which  he  can 
hold  on  the  basis  of  competency  alone. 
Employers  are  urged,  therefore: 

To  study  the  jobs  under  his  juris- 
diction to  determine  what  ones  might 
be  satisfactorily  held  by  cripples; 

To  give  the  cripples  preference  for 
these  jobs ; 

To  consider  thoughtfully  the  appli- 
cations of  disabled  men  for  employ- 
ment, bearing  in  mind  the  importance 
of  utilizing  to  as  great  an  extent  as 
possible  labor  which  would  otherwise 
be  unproductive; 

To  do  the  returned  soldier  the  honor 
of  oflfering  him  real  employment, 
rather  than  proffering  him  the  ignom- 
iny of  a  charity  job. 
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If  the  employer  will  do  this,  it  will 
be  a  great  factor  in  making  the  com- 
plete elimination  of  the  dependent 
cripple  a  real  and  inspiring  possibility. 


Under  topical  discussion  the  subject 
of  "Fuel  Consumption  Required  for 
Operation  of  Air  Washers'*  was  taken 
up  and  the  importance  of  humidity 
control  emphasized.  It  was  stated 
that  some  of  the  State  fuel  adminis- 
trations are  urging  the  cutting  out  of 
air  washers  on  the  ground  that  their 
use  adds  50%  to  the  fuel  consumption 
in  buildings  where  they  are  installed. 

An  invitation  was  presented  from 
the  Buffalo  Academy  of  Medicine  to 
send  representatives  of  the  Society  to 
a  meeting  to  be  held  that  evening.  A 
committee  was  named  consisting  of  F. 
R.  Still,  Frank  H.  Chew  and  A.  S. 
Armagnac,  all  of  whom  spoke  later  at 
the  Academy  of  Medicine  on  the  gen- 
eral subject  of  the  relation  of  the 
medical  profession  to  the  work  of  the 
heating  engineer. 

R.  C.  Collamore  presented  a  verbal 
report  of  the  discussion  on  fuel  con- 
servation at  the  recent  summer  meet- 
ing of  the  American  Society  of  Me- 
chanical Engineers  in  Worcester, 
Mass.  An  item  of  information  brought 
out  at  that  meeting  was  that  coal 
operators  are  to  be  penalized  for  de- 
livering inferior  grades  of  coal.  Lack 
of  time,  he  said,  prevented  a  discus- 
sion of  all  the  topics  at  that  session. 

The  meeting  then  adjourned. 


The  Entertainment. 

Under  the  leadership  of  C.  A.  Booth, 
general  sales  manager  of  the  Buffalo  Forge 
Company,  a  well-arranged  programme  was 
carried  out.  Following  a  matinee  on  Wed- 
nesday afternoon  for  the  ladies,  a  recep- 
tion and  dinner,  dance  for  members  and 
guests  was  held  in  the  ball  room  of  the 
Hotel  Statler.  This  attracted  a  large  at- 
tendance,   one    of    the    features    being    a 


dancing  competition  in  which  the  honors 
went  to  L.  C.  Soule  and  partner. 

Thursday  afternoon  the  entire  conven- 
tion party  were  taken  on  the  steamer 
Americana  across  Lake  Erie  to  the  Buf- 
falo Canoe  Club  at  Abino  Bay.  After  a 
professional  session  in  the  boathouse,  the 
men  rejoined  the  ladies  and  spent  the 
time  intervening  before  dinner  in  a  re- 
markable game  of  one-old-cat  on  the 
beach. 

The  dinner  that  followed  in  the  main 
club  house  was  done  full  justice  to,  and 
the  reputation  of  the  Buffalo  Canoe  Club 
for  good  cooking  more  firmly  established 
than  ever. 

The  day  seemed  made  for  the  occa- 
sion and  after  the  dinner  an  hour  of 
sheer  enjoyment  was  spent  on  the  club- 
house lawn  and  in  walks  along  the  beach. 
There  was  dancing  later  on  the  pier  in 
which  many   participated. 

Friday  morning  the  ladies  went  by  au- 
tomobile to  Niagara  Falls  where  they  had 
luncheon  and  later  took  the  Gorge  trip. 
Friday  afternoon  the  men  visited  the  plants 
of  the  Buffalo  Forge  Company  and  the 
American  Radiator  Company. 

Included  on  the  entertainment  commit- 
tee, which  was  given  a  special  vote  of 
thanks  by  the  Society  before  adjournment 
for  the  success  of  its  efforts,  were  C.  A. 
Booth,  chairman;  J.  A.  Bendure,  E.  W. 
Case,  W.  G.  Fraser,  L,  A.  Harding,  L.  C. 
Soule  and  H.  W.  Wendt. 
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Annual  Meeting  of  Michigan  Chapter. 

Captain  Charles  A.  Ammerman  of  Camp 
Custer  was  the  principal  speaker  at  the 
annual  meeting  of  the  Michigan  Chapter, 
held  in  Detroit,  May  25.  He  described  in 
detail  the  heating  system  at  Camp  Custer. 
President  Frederick  R.  Still,  of  the  heating 
engineers'  society,  also  spoke. 

New  officers  were  elected  as  follows: 
President,  J.  R.  McColl.  vice-president,  W. 
P.  Verner;  secretary,  William  F.  Mc- 
Donald; treasurer,  H.  A.  Hamlin.  Board 
of  governors:  James  E.  Degan,  Thurlow 
E.  Coon  and  Edwin  L.  Downs. 


Building  permits  for  May,  1918,  showed 
a  smaller  loss  than  for  any  previous  month 
this  year,  as  compared  with  the  same 
period  in  1918.  The  total  operations  in 
116  cities,  as  compiled  by  the  American 
Contractor,  Chicago,  was  $49,941,778,  as 
compared    with   $75,543,888   in    May,    1917. 
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Twentieth  Annual  Convention,  Chicago,  June  3-5,  1918 


Acting  on  a  suggestion  made  at  its 
last    convention    in    Atlantic    City,    in 
1916,  the  National  Association  of  Mas- 
ter Steam  and  Hot  Water  Fitters  has 
taken  the  important  step  of  changing  its 
name.    According  to  a  resolution  passed 
at  its  recent  annual  convention  in  Chicago 
June  3-5,  the  organization  will  hence- 
forth be  known  as 
the    Heating    and 
Piping    Contrac- 
tors' National  As- 
sociation. 

Patriotism  was 
a  dominant  note 
at  the  convention, 
the  flags  of  the 
Allies  being  prom- 
inently displayed 
in  the  convention 
hall,  alongside  the 
Stars  and  Stripes. 
At  the  same  time 
a  most  serious 
matter  in  connec- 
tion with  Govern- 
ment work  was 
taken  up  and 
frankly  discussed. 
This  was  the 
practice  of  the 
Gove  r  n  m  e  n  t   in 

demanding  that  the  general  contractor 
shall  himself  construct  all  branches  of 
the  work,  while  in  some  cases  the  Gov- 
ernment is  hiring  labor  direct  and  exe- 
cuting the  contracts  itself.  This  prac- 
tice, it  was  contended,  deprives  the 
heating  contracting  trade  "not  only  of 
our  means  of  existence,  but  has  en- 
dangered our  entire  organization. 

Competition    and    co-operation    came 


EDMUND    GRASSLBR. 

President    Heating   and    Piping   Contractors' 

National  Association. 


in  for  their  usual  thorough  discussion. 
As  one  step  towards  stifling  unreason- 
able competition  it  was  urged  that  the 
trade  adopt  the  "open  price"  method  of 
bidding  whereby  the  bids  of  the  contrac- 
tors, after  being  submitted  to  the  owner, 
general  contractor,  or  architect,  as  the 
case  may  be,  become  known  to  every 
comp  e  t  i  n  g    con- 
tractor.      Further 
progress   was   also 
made    in    the    de- 
velopment    of      a 
standard    account- 
ing system  so  that 
a    clearer    idea 
would   be    had   of 
what    constitutes 
"overhead    ex- 
pense," one  of  the 
advantages      being 
that    such     "over- 
head" would  be 
based  on  the  same 
series    of    items. 
As    President    Al- 
mirall  pointed  out, 
"it  will  not  do  for 
one  concern  to 
place,    say,   his   li- 
ability     insurance 
,as     part     of     his 
overhead  and  another  contractor  to  put 
that  same  item  as  part  of  his  cost." 

The  possibility  of  the  heating  business 
being  considered  by  the  Government  as 
one  of  the  non-essential  industries  was 
brought  up  and  the  opinion  was  ex- 
pressed that  every  care  should  be  taken 
by  the  Government  to  prevent  any 
serious  curtailment  of  this  industry. 
"The    war    will    end    some    day,"    said 
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President  Almirall,  in  his  address,  "and 
industrial  enterprises  will  again  become 
normal.  When  it  does,  these  concerns 
will  be  needed  and  if,  in  the  interval, 
they  have  been  forced  out  of  business, 
it  will  be  a  difficult  matter  to  resume 
without  very  great  loss."  He  pro- 
posed that,  if  necessary,  the  Govern- 
ment utilize  such  plants  or  "guarantee 
them  a  minimum  return  on  their  cap- 
ital." 

Monday,  June  3,  was  taken  up  with 
meetings  of  the  board  of  directors  and 
of  special  committees  at  convention 
headquarters  in  the  Hotel  Sherman.  In 
the  evening  the  "Old  Guard"  consist- 
ing of  the  past  and  present  officers  and 
directors  of  the  association,  met  in  the 
hotel.  There  was  a  note  of  sadness  in 
the  re-union  this  year,  as  the  "Old 
Guard"  has  lost  no  less  than  three  of 
its  members  since  its  last  meeting,  in- 
cluding the  late  Alfred  E.  Kenrick, 
Paul  H.  Kendricken  and  Jiohn  T. 
Sadler.  A  letter  was  received  from 
W.  G.  LeCompte,  who  has  for  years 
been  in  charge  of  the  entertainment 
features  at  the  convention,  and  who  is 
now  on  active  military  duty  at  the 
frpnt. 

President  Juan  A.  Almirall  called  the 
convention  proper  to  order  Tuesday 
morning,  June  4.  He  was  given  a 
rousing  reception.  After  the  singing  of 
"America,"  President  Almirall  delivered 
his  address.  The  principal  topic  dis- 
cussed by  Mr.  Almirall  was  the  attitude 
of  the  Government  in  dealing  with  the 
general  contractor  in  its  vast  building 
programme  as  well  as  undertaking  the 
role  of  contractor  itself. 

GOVERNMENT     ACTING      AS      CONTRACTOR 
FOR    BUILDING    WORK. 

"Recently,"  he  stated,  "some  of  the 
Government's  departments  have  adopted 
a  practice  which,  if  continued,  may  have 
the  most  serious  consequences  to  our 
trade.  Not  only  have  these  depart- 
ments demanded  that  the  general  con- 
tractor shall,  himself,  construct  all 
branches  of   the   work,   but   in   several 


cases  the  Government  has  actually 
hired  labor  direct,  employed  a  mechani- 
cal superintendent,  and  executed  these 
contracts,  thus  depriving  us,  not  only 
of  our  means  of  existence,  but  has  en- 
dangered our  entire  organization.  Such 
action  is  not  defensible  from  either  a 
practical  or  economic  standpoint. 

"Existing  organizations,  with  their 
knowledge  of  the  details  of  the  business 
and  with  highly  trained  men  in  their 
employ,  are  undoubtedly  in  a  position 
to  design  and  construct  such  work  in 
our  trade  as  the  Government  requires, 
much  more  economically  and  perfectly, 
than  a  new  organization  just  brought 
together. 

"The  knowledge  that  the  Govern- 
ment is  about  to  launch  another  large 
construction  program,  has  made  the  sit- 
uation so  critical  that  the  association  has 
presented  the  whole  subject  to  the 
Chamber  of  Commerce  of  the  United 
States,  of  which  it  is  a  member. 

"In  a  further  effort  to  prove  that  a 
continuance  of  such  a  policy  would 
threaten  ruin  to  a  trade  representing  an 
investment  of  many  millions  of  dollars, 
Messrs.  Rutzler  and  Almirall  and  Sec- 
retary Gombers  appeared  on  May  10  by 
appointment  before  the  board  of  direc- 
tors of  the  Chamber  of  Commerce  in 
Washington  and  submitted  a  brief 
which  stated  our  case  in  detail,  and 
asked  their  assistance  in  presenting  this 
matter  before  the  proper  Government 
department  heads  in  Washington. 

"This  matter  is  of  such  paramount 
importance  that  it  is  more  than  probable 
additional  steps  will  have  to  be  taken 
not  only  by  our  trade,  but  by  the  entire 
building  industry  in  order  to  convince 
the  proper  authorities  of  the  wisdom 
and  advisability  of  availing  themselves 
of  the  ability,  talent,  and  assistance  of 
existing  organizations  and  of  the  great 
harm  which  would  assuredly  follow 
their  neglect." 

STATUS    OF    THE    HEATING    INDUSTRY   IN 
WAR  TIMES. 

Speaking  of  the  heating  contracting 
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business  generally,  President  Almirall 
said: 

"We  submitted  uncomplainingly  to 
the  restrictions  and  regulations  of  the 
Government  experts,  even  when  we  felt 
at  times  they  were  in  the  nature  of  an 
experiment.  We  have  also  been  willing 
and  eager  to  give  these  experts  the  ben- 
efit of  our  experience  and  advice,  and 
when  our  leading  men  were  asked  to 
leave  their  businesses  and  devote  them- 
selves entirely  to  Government  work, 
they  did  so  with  the  greatest  cheerful- 
ness and  promptitude. 

"We  have  only  begun,  however,  and 
greater  results  have  yet  to  be  accom- 
plished, for  we  fully  understand  that  all 
business  now  is  Government  business. 
In  the  stress  and  strain  of  the  effort  to 
win  the  war,  however,  caution  should 
be  observed  by  the  administration  in 
regarding  certain  forms  of  industry  as 
non-essentials  and  in  putting  too  great 
restrictions  upon  them  so  that  they  be- 
come discouraged  and  cease  to  manu- 
facture. For  the  war  will  end  some 
day  and  industrial  enterprise  will  again 
become  normal.  When  it  does,  these 
concerns  will  be  needed,  and  if,  in  the 
interval,  they  have  been  forced  out  of 
business,  it  will  be  a  difficult  matter  to 
resume  without  very  great  loss.  Rather 
than  force  such  a  situation  as  this  it 
would  be  well  to  try  to  utilize  their 
plants  for  Government  work  or  guar- 
antee to  them  a  minimum  return  on 
their  capital.  The  laws  of  the  different 
States  all  led  them  to  capitalize,  build, 
and  manufacture ;  guaranteed  them  pro- 
tection as  long  as  they  obeyed  the  law 
and  so  in  all  fairness  the  Government 
should  not  summarily  suppress  them. 

"This  is  peculiarly  true  in  our  own 
particular  trade  where  the  largely  in- 
creased cost  of  all  material,  the  diffi- 
culty of  transportation,  the  scarcity  of 
labor,  and  the  lack  of  money  for  fixed 
investments  has  brought  nearly  all 
private  and  municipal  work  to  a  com- 
plete standstill- 

"This  means  that  the  private  resi- 
dences and  the  mercantile  buildings,  the 


construction  of  which  is  the  'bread  and 
butter*  of  our  business,  has  been  prac- 
tically abandoned  and  been  replaced  by 
Government  war  work,  mainly  in  fac- 
tories, warehouses,  and  housing  schemes. 
The  great  difficulty  is  that  the  Govern- 
ment has  assigned  its  work  to  restricted 
areas,  thus  giving  opportunities  for 
construction  work  to  relatively  smaller 
numbers  of  our  members.  This  condi- 
tion is  a  difficult  one  for  our  trade  to 
meet  and  it  is  unfortunate  that  the 
Government  although  without  wilful 
intent,  is  increasing  rather  than  lessen- 
ing our  problems. 

"A  formal  communication  addressed 
to  the  chairman  of  the  Committee  on 
Emergency  Construction,  which  was 
then  acting  in  an  advisory  capacity  to 
the  War  Department  in  connection  with 
the  construction  of  new  army  canton- 
ments, was  presented  by  a  special  com- 
mittee from  your  board  of  directors, 
consisting  of  Messrs.  Danforth,  Oakes, 
and  Almirall,  who  went  to  Washington 
in  June,  1917,  offering  the  services  of 
our  national  association  and  forcefully 
urging  upon  theni  the  desirability  of 
segregating  the  contracts  for  the  me- 
chanical equipment  and  awarding  them 
directly  by  the  proper  departments. 

"Our  communication  was  not  acted 
upon,  although  the  heating  appartus 
for  a  number  of  the  national  war  and 
navy  cantonments  and  other  war  con- 
struction has  since  been  furnished  and 
erected  by  members  of  our  national  as- 
sociation, as  sub-contractors  to  a  gen- 
eral contractor,  and  many  on  a  cost 
plus  percentage  basis." 

President  Almirall  spoke  feelingly  of 
the  deaths  of  Alfred  E.  Kenrick,  Paul 
H.  Kendricken,  John  T.  Sadler  and 
George  H.  Zellers,  all  of  whom  had  died 
since  the  previous  convention  in  1916. 
Still  another  figure  prominently  identi- 
fied with  the  association,  although  not 
directly  connected  with  it,  was  the  late 
Alfred  B.  Jenkins,  whom  President 
Almirall  described  as  one  of  the  associa- 
tion's most  loyal  supporters. 

The  return  of  the  Chicago  local  as- 
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sociation  to  membership  in  the  national 
association  was  announced,  President 
Almirall  calling  attention  to  the  fact 
that  the  Chicago  association  was  the 
nucleus  of  the  national  organization  in 
1889  and  that  it  was  in  Chicago  that 
the  convention  first  met.  Eleven  years 
later  the  Chicago  local  association  left 
the  national  body,  so  that  its  read- 
mission  to  membership  at  this  time 
marks  an  important  turning  point  in  the 
history  of  the  association. 

Finally,  President  Almirall  referred 
to  the  many  members  of  the  association 
who  are  on  war  service.  "We  rever- 
ently ask  Gods'  loving  protection  for 
them,"  he  said,  "but  if  it  becomes  nec- 
essary at  the  next  convention  to  read 
the  names  of  any  as  having  made  the 
supreme  sacrifice,  we  may  rest  assured 
that  they  will  have  died  bravely,  facing 
the  foe  in  the  cause  of  freedom,  democ- 
racy and  righteousness." 

Special  attention  was  called  by  the 
president  to  the  proposed  "Standardized 
Accounting  System,"  that  was  sub- 
mitted to  the  convention  at  a  later  ses- 
sion by  the  Committee  on  Standardiza- 
tion. 

As  a  step  towards  closer  co-opera- 
tion in  the  trade  and  a  restriction  of  the 
evils  of  competition,  Mr.  Almirall  pro- 
posed the  adoption  of  what  is  known  as 
"open-price"  trade  agreements,  whereby 
the  bids  of  members,  after  being  sub- 
mitted to  the  owner,  general  contractor, 
or  architect,  as  the  case  may  be,  be- 
come known  to  every  competing  mem- 
ber. Many  such  associations  are  in 
existence  today,  he  stated,  in  the  build- 
ing trade  and  their  members  are  reap- 
ing large  financial  benefits. 

OTHER  SPEAKERS 

Harry  A.  Wheeler,  president  of  thfs 
United  States  Chamber  of  Commerce, 
who  was  on  the  programme  for  an  ad- 
dress on  "Organization  of  Industry  for 
War,"  could  not  be  present  owing  to 
illness,  but  the  address  was  delivered 
very  convincingly  by  his.  assistant,  John 
N.  De  Vries,  general  secretary  of  the 


chamber.  Mr.  De  Vries  gave  an  ac- 
count of  the  valuable  work  being  done 
by  the  United  States  Chamber  of  Com- 
merce and  presented  to  the  convention 
many  facts  and  figures  bearing  on  the 
accomplished  results  of  the  war  service 
committees.  He  laid  particular  stress 
on  the  possibilities  of  conserving  the 
nation's  resources  by  a  study  of  the 
needs  of  the  various  industries.  He 
outlined  the  great  value  of  elimination 
in  many  fields  by  standardizing  meth- 
ods of  manufacture,  applying  the  prin- 
ciples to  shapes,  sizes  and  colors  of 
manufactured  products. 

C.  V.  Kellogg,  president  of  the  Kel- 
logg-Mackay  Co.,  then  addressed  the 
convention  on  the  vital  necessity  of  de- 
voting all  our  energies  to  the  winning 
of  the  war  and  safeguarding  every 
present  and  future  activity  of  the  na- 
tion. He  gave  an  outline  of  the  work 
of  the  Trade  Extension  Committee  for 
"Building  Bigger  Business"  through 
new  equipment  in  old  buildings,  and 
urged  the  members  of  the  convention  to 
further  the  campaign. 

Louis  Bruch,  vice-president  of  the 
American  Radiator  Company,  also  ad- 
dressed the  convention  on  the  Trade 
Extension  Committee's  campaign  and 
gave  details  of  the  methods  being  used 
to  further  its  work,  explaining  how  the 
individual  contractor  may  participate  in 
the  movement. 

COMMITTEE     APPOINTMENTS 

At  the  opening  of  the  afternoon  ses- 
sion the  following  committee  appoint- 
ments were  announced: 

CREDENTIAL-J.  Henry  Howe.  New 
York;  F.  E.  Wheeler,  Maine;  F.  S.  Spencer, 
Minnesota;  Fred  W.  Kaufman,  Wisconsin; 
G.  F.  Ahrcns,  Iowa. 

APPEALS  AND  GRIEVANCES— Harry 
G.  Black,  Pennsylvania;  B.  MacKenzie, 
North  Carolina;  A.  Kilander,  Illinois. 

RESOLUTIONS-J.  J.  Herlihy,  Illinois; 
Huga  Urbauer,  Missouri;  John  A.  Creel- 
man,  New  York;  J.  J.  Collins,  Missouri. 

NOMINATING— Joseph  G.  Geoghcgan, 
New  York;  Frank  H.  Meadows,  Wisconsin; 
Robert  S.  Parks,  Massachusetts;  J.  F.  Gttnn, 
Missouri;  W.  B.  Van  Sickle,  Ohio. 
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AUDITING— S.  A.  Jcllett,  Pennsylvania; 
F.  W.  Howard,  Massachusetts;  William  H. 
Curtin,  New  York. 

CONSTITUTION  AND  RULES  FOR 
CONVENTION  PROCEDURE-J.  E.  Rut- 
zlcr,  New  York;  William  H.  Oakes,  Massa- 
chusetts; George  L.  Bradbury,  Colorado; 
N.  F.  Hughes  Pennsylvania. 

ASSOCIATION  IMPROVEMENT— E.  T. 
Child,  New  York;  H.  A.  Snow,  Massachu- 
setts; E.  J.  Claffey,  Illinois. 

DISTRIBUTION  OF  REPORTS— S.  A. 
Jellett,  Pennsylvania;  J.  T.  I^s,  New  York; 
E.  P.  Ambler,  Missouri. 

The  convention  then  went  into  exec- 
utive session,  at  which  were  presented 
reports  of  the  board  of  directors,  Treas- 
urer J.  E.  Rutzler  and  Secretary  Henry 
B.  Combers,  as  well  as  the  reports  of 
committees  and  State  and  local  associa- 
tions. 

It  was  at  this  session  that  the  pro- 
posal was  made  to  change  the  name  of 
the  organization  to  the  "Heating  and 
Piping  Contractors  National  Associa- 
tion." The  proposal  was  adopted  with 
enthusiasm  and  it  was  recommended 
that  all  State  and  local  associations  be 
urged  to  adopt  the  new  title.  It  will 
go  into  effect  at  once  with  the  national 
association. 

War  matters  came  to  the  front  again 
with  the  introduction  of  Ijieutenant  R. 
A.  Bowlby,  of  the  Canadian  forces,  who 
spoke  at  the  request  of  the  United 
States  Shipping  Board.  He  urged  the 
great  necessity  of  every  one's  doing  his 
utmost  to  help  speed  up  the  production 
of  ships.  The  remainder  of  the  after- 
noon session  was  given  over  to  an 
illustrated  talk  on  "Cost  Accounting," 
which  served  to  emphasize  the  presi- 
dent's appeal  for  a  standardized  ac- 
counting system  throughout  the  heating 
trade. 

NEW    OPWCERS 

The  convention  again  went  into  exec- 
utive session  Wednesday  morning.  In 
the  afternoon  announcement  was  made 
of  the  election  of  the  following  officers : 

President,  Edmund  Grassier,  Mil- 
waukee, Wis. 

Vice-President,  W.  H.  Oakes,  Bos- 
ton. 


Treasurer,  J.  E.  Rutzler,  New  York. 

Board  of  Directors:  Harry  Black, 
Philadelphia;  E.  T.  Child,  New  York; 
N.  L.  Danforth,  Buffalo;  G.  N.  Gets- 
chow,  Chicj^o;  Joseph  F.  Gunn,  St 
Louis;  W.  B.  Van  Sickle,  Cleveland; 
Edmund  Grassier,  Milwaukee;  W.  H. 
Oakes,  Boston;  and  J.  E.  Rutzler,  New 
York.  At  a  later  meeting  of  the  new 
board  of  directors,  Henry  B.  Combers 
was  re-elected  secretary. 

Past  President  Elias  D.  Smith  offici- 
ated at  the  installation  ceremonies,  as  in 
former  years,  and  the  new  officers  were 
given  a  hearty  welcome  by  the  mem- 
bers. 

Resolutions  were  adopted  pledging  the 
association  anew  to  the  support  of  the 
government  and  also  in  appreciation  of 
the  members  and  members  of  their 
families  engaged  in  government  service. 
Resolutions  of  thanks  were  also  given 
to  the  trade  press,  to  the  various  speak- 
ers at  the  convention  and  to  the  ladies 
present. 

Secretary  Combers  announced  that  a 
telegram  had  been  sent  to  Mrs.  John  T. 
Sadler,  extending  the  condolences  of 
the  members  upon  the  death  of  Colonel 
Sadler  who  died  at  his  home  in  Elmira, 
N.  Y.,  May  14th.  The  good  wishes 
of  the  convention  were  also  telegraphed 
to  Sergeant- At-Arms  John  C.  F.  Trach- 
sel,  for  his  complete  and  early  recovery. 

The  speaker  of  the  afternoon  was 
Edgar  A.  Bancroft,  general  counsel  of 
the  International  Harvester  Company, 
whose  subject  was  "Business  in  War 
Time."  Mr.  Bancroft  asked  that  every- 
thing in  our  lives,  business  and  social, 
be  dedicated  to  the  supreme  task  of 
stamping  out  the  false  doctrine  of  the 
Hun,  who  is  attempting  to  ride  over 
the  world's  conception  of  honor,  decency 
and  law.  Mr.  Bancroft  was  given  an 
ovation  on  the  completion  of  his  ad- 
dress.    The  convention  then  adjourned. 


Entertainment 
The    principal    entertainmeht    at    the 
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convention  was  a  supper  and  dance  in 
the  Crystal  Room  of  the  Hotel  Sher- 
man on  Tuesday  evening,  June  4.  Mem- 
bers and  guests  numbering  over  a  hun- 
dred were  present.  The  supper  was 
accompanied  by  entertainment  features 
and  this  was  followed  by  dancing  which 
continued  until  a  late  hour. 

On  Tuesday  afternoon  the  ladies 
were  entertained  at  the  Majestic  Thea- 
tre and  on  Wednesday  were  taken  on  a 
delightful  ride  by  automobile  through 
Chicago's  parks. 


Convention   Notes. 

Chicago  was  represented  at  the  conven- 
tion by  practically  all  the  principal  con- 
tractors and  manufacturers  of  heating  ap- 
paratus located  in  that  city  as  well  by 
representatives    of    out-of-town    firms. 

The  delegation  from  the  East  included 
J.  A.  Almirall,  New  York;  J.  E.  Rutzler, 
New  York;  Wm.  H.  Oakes,  Boston;  N. 
P.  Bishop,  New  Haven;  W.  L.  Danforth, 
Bufifalo;  Harry  G.  Black,  Philadelphia;  E. 
T.  Child,  New  York;  J.  G.  Geoghegan. 
New  York;  Elias  D.  Smith,  New  York; 
Stewart  A.  Jellett,  Philadelphia;  John  A. 
Creelman,  Rochester;  J.  Brandeles,  Utica; 
W.  H.  Curtin,  Brooklyn;  F.  E.  Wheeler, 
Portland,  Me.;  Robert  B.  Miller,  New 
York;  L.  W.  Butterfield,  Orange,  N.  J.;  E. 
C.  Butterfield,  Brooklyn;  Wm.  J.  Olvany, 
New  York;  G.  E.  Tauberg,  New  York; 
Henry  B.  Gombers,  New  York;  Arthur 
Ritter,  New  York;  Homer  Addams,  New 
York;   B.   K.  Strader,  New  York. 

Among  the  others  present  were  noticed: 

J.  F.  Bradley,  St.  Louis;  E.  Grassier, 
Milwaukee;  F.  H.  Meadows,  Milwaukee; 
P.  F.  Maginn  and  W.  S.  McGinness  of 
Pittsburgh;  J.  H.  Howe,  Rochester,  N. 
Y.;  J.  A.  Ziesse,  Grand  Rapids,  Mich.; 
George  L.  Bradbury,  Denver;  W.  C. 
Weatherly,  Grand  Rapids,  Mich.;  Otto 
Biefeld,  Watertown,  Wis.;  and  Jesse  Coo- 
gan.  Salt  Lake  City. 

Nearly  250  members  and  guests  signed 
the  convention  register. 


Trade    Extension   Work   the    Keynote    at 
Annual  Convention  of  National  Asso- 
ciation of  Master  Plumbers. 

An   unusually   large   attendance   marked 


the  thirty-sixth  annual  convention  of  the 
National  Association  of  Master  Plumbers, 
which  was  held  in  St.  Louis,  June  4-6. 
Nearly  1000  persons  participated  in  the 
parade  to  the  convention  hall.  In  his  re- 
port President  L.  McNamara  gave  some 
interesting  details  of  the  development  of 
the  trade  extension  movement.  This 
started  with  a  series  of  resolutions  which 
have  now  become  the  programme  for  the 
"Building  Bigger  Business"  campaign.  It 
was  adopted  at  a  joint  meeting  of  the 
members  of  the  Master  Plumbers*  Asso- 
ciation and  the  Manufacturers'  and  Job- 
bers* Associations,  held  in  Chicago,  Feb- 
ruary 22.  The  principal  recommendations 
were: 

"Whereas:  In  these  times  of  national 
stress,  it  is  more  necessary  than  ever  that 
the  various  interests  constituting  our  in- 
dustry should  co-operate  closely — become 
partners,  in  word  and  fact.  Be  it  there- 
fore 

"Recommended:  That  the  trade,  and 
jobbers  and  manufacturers  in  the  heating 
and  plumbing  industries  should  unite  in 
adopting  and  encouraging  keen,  timely 
and  uniform  plans  and  practices  of  con- 
ducting promotion  and  publicity  cam- 
paigns, which  shall  teach  the  public  con- 
servation, sanitation  and  wise  investment, 
by  means  of  the  workmanship  and  ma- 
terials which  we  collectively  offer.  Be 
it  further 

"Recommended:  That  members  of  the 
trade,  jobbers  and  manufacturers  should 
each  carefully  study  his  or  their  present 
advertising  so  that  instead  of  the  common- 
place advertisements,  which  read  like  busi- 
ness cards,  there  may  be  substituted  illus- 
trations and  text  which  shall  give  the 
public  the  most  forceful,  modern  business 
messages  of  the  conservation,  sanitation, 
and  prudent  investment.  The  heating  and 
the  plumbing  industries  are  so  essential  to 
comfort,  health  protection,  domestic  labor- 
saving,  and  large  and  enduring  ecomony, 
that  it  is  our  patriotic  and  business  duty 
to  let  the  people  know  these  facts,  through 
especially  prepared,  electrotyped  advertise- 
ments, show-window  trimmings,  window 
transparents,  movie  slides,  street-car  cards, 
bill-boards,  circular  letters,  exhibits  at  an- 
nual national  conventions,  and  other  aids. 

"Recommended:  That  where  jobbers  or 
manufacturers  maintain  public  display 
rooms,  and  submit  estimates  of  retail 
prices  on  their  fixtures,  and  make  no  sales 
except  through  the  trade  that  all  such  es- 
timates, in  order  not  to  be  misleading  to 
the  consumer,  should  carry  a  reasonable 
differential  to  the  trade  over  and  above  the 
cost  of  doing  business.  And  such  esti- 
mates   should    be    upon    fixtures   and   ap- 
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pliances  only,  and  in  no  case  cover  any 
part  of  estimating  the  cost  by  the  trade, 
of  the  plumbing,  roughing-in  material,  or 
labor  of  installation.    And  be  it  further 

"Recommended:  Where  there  is  more 
than  one  member  of  the  trade  in  a  town, 
honest  effort  should  be  made  by  the  job- 
bers or  manufacturers  to  learn  from  the 
consumer  the  name  of  the  member  or 
members  of  the  trade  who  may  have  previ- 
ously done  his  or  her  work;  and  by  first 
referring  such  inquiries,  arising  from  ad- 
vertising by  the  manufacturers  or  jobbers, 
to  the  member  or  members  of  the  trade 
so  named  or  nominated  by  the  consumer, 
facilitate  such  prospective  business;  and 
inquiries  arising  from  circularizing,  the 
lists  to  be  furnished  by  the  trade,  should 
be  directly  and  solely  referred  to  the  mem- 
ber of  the  trade  furnishing  the  list  of  such 
prospect  or   customer.    And  be  it  further 

"Recommended:  That  the  trade  should 
co-operate  in  the  publicity  campaigns  con- 
ducted in  their  respective  localities  by  job- 
bers and  manufacturers  through  endeavor- 
ing to  canvass  names  of  all  farm  and  city 
building-owners  whom  the  trade  believe 
are  fair  prospects  for  the  sale  of  modern 
forms  of  heating,  plumbing,  water  supply, 
and  vacuum  cleaning  devices.  Such  can- 
vass of  names  to  be  made  through  calls 
from  door  to  door,  or  by  canvassing  over 
the  telephone,  or  by  drawing  off  names 
from  ledger,  or  from  job  ticket  reports, 
etc..  etc. 

"Copy  of  such  list  of  building-owner 
names  to  be  sent  only  to  a  single  jobber 
or  manufacturer  for  circularizing — to  save 
waste  and  duplication  of  advertising  and 
postage,  and  also  to  avoid  annoying  prop- 
erty-owner with  excess  mail  on  the  same 
general  subject. 

"All  lists  sent  in  to  be  marked  specific- 
ally as  to  kind  of  article  or  merchandise, 
for  which  it  is  believed  sale  can  be  in- 
fluenced or  made. 

"In  furnishing  names  of  prospective  con- 
sumers the  trade  should  carefully  give  cor- 
rectly the  names,  initials,  street  and  num- 
ber (or  rural  route  number)  town,  county 
and  state. 

"Resolved:  That  the  manufacturers  and 
jobbers  in  all  of  their-  future  publicity 
cease  referring  to  the  heating  contractor 
as  a  fitter  and  to  the  plumbing  contractor 
as  a  plumber,  and  in  all  future  publicity 
so  word  such  publicity  as  to  elevate  the 
position  of  the  plumbing  and  heating 
contractor." 

The  question  of  having  a  "business  doc- 
tor" was  given  special  attention  at  one 
of  the  Trade  Extension  Committee  meet- 
ings, and  as  a  result  William  J.  Woolley, 


of  Evansville,  Ind.,  was  engaged  to  make 
studies  of  the  subjects  of  estimating,  costs, 
installations,  credits,  accounting,  sales,  dis- 
play rooms,  advertising  and  other  promo- 
tions. 

The  campaign  for  "Building  Bigger 
Business,"  now  being  conducted  in  the 
trade  press,  is  being  handled  through  Mr. 
Woolley. 

A  contest  arose  over  the  presidency  of 
the  association  for  the  ensuing  year,  the 
nominees  being  President  McNamara  and 
Vice-President  Frank  B.  Lasette.  The 
results  of  the  ballots  showed  Mr.  Mc- 
Namara to  have  160  votes  and  Mr.  Lasette, 
125.  Mr.  Lasette  was  later  re-elected 
vice-president. 

A  remarkable  display  of  plumbing 
goods  and  specialties  occupied  two  floors 
of  the  convention  hall. 


Current  Heating  and  Ventilating  Literature. 


Under  thi$  heading  i$  publUhed  ecuih  month  an 
index  to  the  important  articles  on  the  subject  of 
heating  and  ventilation  that  have  appeared  in  the 
columns  of  our  contemporaries.  Copies  of  any  of 
the  journals  containing  the  article  mentioned  may 
be  obtained  from  Thb  Hbatino  and  Ventiuitino 
Maqazinb  on  receipt  of  the  stated  price. 

Heating  Dwei.i.ings 

How  20  Per  Cent,  of  the  Cost  of  Heat- 
ing Buildings  Can  Be  Saved.  800  w.  Eng 
&  Con— March  27,  1918.  Suggestions  sent 
by  the  Colo.  State  Council  of  Defense  to 
householders  for  the  proper  use  of  coal. 
20c. 


Isolated  Plants 

Isolated  Plant  for  Chemical  Factory. 
Ills.  1500  w.  Pwr  Pt  Eng— April  15,  1918. 
Steel  encased  boilers,  underfeed  stokers 
and  four-valve  engines  make  for  efficiency. 
20c. 

Piping     for     Steam-Generating     Plants. 

Piping 

2500  w.  Pwr  Pt  Eng— April  15,  1918.  In- 
stallation and  operation  from  safety  view- 
point.   20c. 

Steam  Mains 

Underground  Steam  Mains.  Charles  L- 
Hubbard,  Ills.  2200  w.  Power^April  2, 
1918.  Serial.  1st  part.  Need  of  care  in 
construction  as  they  are  less  accessible. 
20c. 
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The  Progress  of  Gas  House-Heatings 

A  committee  of  the  American  Gas  In- 
stitute has  recently  completed  its  report 
for  1917  on  the  progress  made  in  the  de- 
sign of  gas  heating  appliances  and  methods 
of  installation  in  residences.  The  report 
is  devoted  mostly  to  illustrations  and  de- 
scriptions of  representative  house-heating 
appliances  now  in  use,  especially  the 
larger  types.  Natural  gas  appliances  are 
included,  as  well  as  those  designed  for 
burning  manufactured  gas.  This  was  done 
because  in  many  cases  the  manufactured- 
gas  appliances  are  simply  modifications  of 
those  designed  for  natural  gas. 

It  is  to  be  noted  in  the  report  that  few 
gas  appliances  have  been  exhibited  in  com- 
bination with  coal  heaters.  Practically  all 
of  the  straight  gas  appliances,  however, 
are  adapted  to  auxiliary  heating. 

Regarding  the  use  of  coal  furnaces 
equipped  with  gas  burners  that  are  a 
permanent  part  of  the  heater  and  are 
placed  in  the  coar  fire-box,  permitting  the 
furnace  to  be  used  with  either  coal  or  gas, 
as  may  be  desired,  the  committee  states 
that  while  reports  on  some  coal-fired  fur- 
naces of  this  type  seem  to  indicate  that 
satisfactory  results  are  being  obtained,  the 
committee,  nevertheless,  is  of  the  opinion 
that,  as  a  class,  these  appliances  do  not 
work  out  successfully  when  using  gas,  be- 
cause of  the  somewhat  lessened  efficiency 
due  to  the  clogging  of  the  burners  by 
coal-dust,  ashes,  etc.,  and  the  partial  burn- 
ing out  of  the  burners  from  the  heat  of 
the  coal  fire. 

The  appliances  are  classified  as  central 
units  and  as  individual  room  heaters. 
Separate  sections  are  devoted  to  thermo- 
static controls  and  to  formulas  in  use  for 
determining  radiation  and  gas  consump- 
tion required  for  heating  buildings. 

Two   radiation    formulas   are   given,    the 
first  being  as  follows: 
72G-f-22W-f-lj4A 

=  Steam    radiation    in 

240 
square  feet. 
72G  +  22W+1^A 


-  =  Water    radiation   in 


150 

square   feet. 

where  G  =  exposed  glass  in  square  feet. 
W  =  exposed  wall  in  squaare  feet. 
A  =  volume   of   air   to   be   heated. 
The  second  formula  applies  to  ordinary 
residences  and  is  simplified,  "because  resi- 
dences  are   quite    similar   in    general    con- 
struction and  use."  This  formula  gives  the 
number  of  B.  T.  U.  required   to  -maintain 


a  constant  temperature  of  70**  F.  when  the 
outside  temperature  is  0*F.: 

(a)  Square  feet  of  window  and  outside 
doors  multiplied  by  72. 

plus  (b)  Square  feet  of  outside  walls 
multiplied  by  22. 

plus  (c)  Contents  in  cubic  feet  multi- 
plied by  1.4  equals  (d)  Number  of  B.T.U. 

Note.  Exposure  factors.  Windows  and 
door  surface  (a)  and  wall  surface  (b) 
should  be  increased  as  follows: 

North  exposure,  add  32%. 

East   exposure,   add   12%. 

West  exposure,  add  20%. 

For  each  degree  difference  more  or  less 
than  70*,  add  or  substract  the  propor- 
tionate number  of  B.  T.  U.  required  for 
70"   difference. 

COMPUTATION   OF  CAS   CONSUMPTION. 

Having  determined  the  heat  loss  in 
B.  T.  U.  by  means  of  the  formulas,  the 
consumption  must  be  increased  in  pro- 
required  to  maintain  the  desired  tempera- 
ture is  found  by  dividing  the  heat  loss  ia 
B.  T.  U.  by  the  thermal  value  of  the  gas 
in  B.T.U.  In  an  example,  the  thermal 
value  of  the  gas  is  given  as  550  B.T.U. 
per  cubic  foot.  This  consumption  holds 
'or  a  gas  appliance  operating  at  100% 
efficiency.  For  any  other  efficiency  the 
consumption  of  gas  in  cubic  feet  per  hour 
portion. 

In  the  section  devoted  to  straight  (cen- 
tral unit)  gas  appliances  13  types  hot  arc 
shown  for  use  with  hot-air  heaters,  seven 
for  steam  heaters  and  eight  for  hot  water. 
Combination  coal  and  gas  appliances  in- 
clude five  makes  for  hot  air  and  two  for 
hot  water.  One  interchangeable  coal  and 
gas  appliance  is  shown  and  two  for  hot 
water  and  steam.  The  burners  for  con- 
verting coal  heaters  to  gas  number  six 
types.  Special  attention  is  called  to  the 
desirability  of  making  use  of  firebrick, 
suitably  disposed  around  and  above  the 
burners,  to  obtain  the  best  results. 


Deaths. 

Edward  Clarence  Meier,  president  of  the 
Heine  Safety  Boiler  Co.,  St.  Louis, 
Mo.,  died  suddenly  while  in  attendance  at 
a  meeting  of  the  District  Production  Divi- 
sion of  the  Emergency  Fleet  Corporation 
in  Philadelphia,  May  7.  He  had  just  com- 
pleted a  short  address  giving  some  of  his 
views  regarding  the  speeding  up  on  the 
construction  of  boilers.  Mr.  Meier  had 
worked  in  all  departments  of  the  company 
and  was  an  expert  on  boiler  construction. 
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Duration   in   Hours   of   Vanring    Outdoor 
Temperatures. 

Editor  Heating  and  Ventilating  Magazine  : 
In  making  calculations  of  steam  and  fuel 
consumption  in  heating  plans,  the  number 
of  hours  in  each  10*  temperature  during 
the  heating  season  is  needed  and  in  order 
to  obtain  this  information  I  wrote  to  the 
Weather  Bureau  at  Washington,  D.  C.  as 
follows: 

"In  making  certain  heating  calculations 
particularly  for  the  latitude  of  Boston  or 
New  York,  but  frequently  for  other  parts 
of  the  country,  I  am  desirous  of  obtaining 
United  States  weather  reports  or  other 
publications  that  will  give  me  the  number 
of  hours  in  the  heating  season  for  a  given 
temperature. 

"For  instance,  assuming  the  heating  sea- 
son to  begin  with  September  IS  and  end- 
ing with  May  15,  I  wish  to  ascertain  if 
possible,  the  number  of  hours  within  th^t 
season  within  the  following  range: 

From  —20*  to  — 10*  F. 

From  — 10**  to        0"  F. 

From        0*  to      10*  F. 

From      10*  to      20*  F.  and  so  on 

up  to  70*   as  a  maximum 

"I  frequently  see  references  to  weather 
reports  which  would  indicate  that  such  in- 
formation is  available.  If  so,  can  you 
supply  me  with  the  data?" 

In  reply  the  Weather  Bureau  states  that 
this  information  is  available  if  one  wishes 
to  pay  the  bureau  for  taking  oflF  for  a 
given  number  of  years  in  order  to  obtain 
an  average.  This,  of  course,  is  rather  ex- 
pensive, but  as  I  frequently  see  computa- 
tions of  heating  requirements  made  up  in 
that  way,  I  assume  that  some  one  has 
already  had  this  work  done. 

Can  you  inform  me  from  your  acquaint- 
ance with  either  the  technical  schools,  or 
any  other  authorities,  where  I  can  obtain 
this  information  in  the  form  desired? 

Boston,  Mass.  A.  S.  K. 

It  is  questionable  if  such  information 
is  very  valuable  for  the  purpose  to  which 
our  correspondent  intends  to  apply  it. 
While  there  may  be  a  few  buildings  which 
are  held  strictly  up  to  proper  temperature 
during  both  day  and  night  for  seven  days 
a  week  during  the  entire  heating  season, 


this  is  not  common  or  even  frequent  prac- 
tice. Most  buildings  have  the  heat  off 
from  10  or  11  o'clock  at  night  until  5  or  6 
o'clock  the  following  morning — such  as 
institutions,  hotels,  etc.,  when  the  struc- 
tures are  occupied  24  hours  per  day.  For 
office  buildings,  manufacturing  and  busi- 
ness blocks,  the  heat  is  seldom  kept  up 
after  6:00  P.  M.  or  on  Sundays;  for  schools, 
colleges,  and  other  places  of  instruction, 
etc.,  heat  may  be  shut  off  even  earlier  and 
on  both  Saturdays  and  Sundays. 

Neither  would  it  be  fair  to  reduce  the 
outside  temperature  hours  in  proportion  to 
the  number  of  hours  heat  is  kept  on  for 
the  time  when  the  heating  system  is  not 
in  operation  is  during  the  coldest  hours — 
viz: — from  late  at  night  to  early  morning. 
Also  when  starting  to  warm  up  in  the 
morning  a  much  heavier  load  must  be 
carried  for  a  short  time  (in  order  to  bring 
the  building  up  to  temperature)  than  the 
state  of  the  outside  temperature  would  in- 
dicate. 

In  the  vicinity  named  by  our  correspond- 
ent we  believe  a  much  more  practical  fig- 
ure— and  probably  a  more  accurate  factor 
than  can  be  obtained  by  the  method  pro- 
posed— is  to  allow  100  lbs.  of  coal  per 
square  foot  of  equivalent  direct  radiation 
per   season. 

In  a  recent  publication,  however,  we  note 
a  discussion  of  another  subject  in  which 
the  number  of  heating  hours  per  year  is 
given  and  we  quote  these  here. 


Number 

Temperature, 

of  Hours. 

Deg.  F. 

308 

0  to  10 

817 

10  to  20 

1142 

20  to  30 

1120 

30  to  40 

912 

40  to  50 

746 

50  to  60 

787 

60  to  70 

Total  5832 

It  must  be  remembered  that  every  hour 
when  it  is  60*  outside  does  not  require 
artificial  heat  and  a  great  many  hours 
when  it  is  between  even  50*  and  60*  will 
occur  during  cool  nights  when  the  days 
are  at  a  perfectly  comfortable  temperature. 

Ordinarily  the  heating  season  in  the 
latitude  of  New  York  is  presumed  to  cover 
about  200  heating  days  and,  if  heat  is 
kept  on  the  building  for  an  average  of  18 
hours  per  day — which  is  an  unusually  high 
average — the  total  heating  hours  per  sea- 
son would  be  3600  against  the  5832  hours 
called  for  in  the  above.  We  suppose  the 
above  table  is  accurate  but  cannot  give 
its  source  beyond  the  statement  that  it  is 
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based    on    "records    of    the    Weather    Bu- 
reau" nor  can  we  guarantee  its  accuracy. 


Interpretation    of   "Adequate    Ventilation.'* 

Editor  Heating  and  Ventilating  Magazine  : 

I  find  on  Page  39  of  The  Heating  and 
Ventilating  Magazine  for  May  a  short 
article  entitled,  "New  York  Board  of 
Health  Interprets  Adequate  Ventilation." 
It  is  gratifying  to  note  that  the  importance 
of  establishing  some  definite  standards  is 
being  recognized,  but  I  feel  that  this  inter- 
pretation is  open  to  criticism  in  certain 
particulars : 

1. — Temperature:  A  temperature  range 
from  60  to  70°  F.  is  proper  provided  the 
humidity  is  maintained  at  a  desirable 
point.  A  temperature  of  60°  requires  a 
humidity  of  about  77%  for  comfort,  but  a 
temperature  of  70°  with  this  same  humidity 
is  extremely  uncomfortable.  The  point  I 
wish  to  make  is  that  the  dry-bulb  tem- 
perature is  not  a  satisfactory  standard  in 
itself,  as  the  air  moisture  content  has  a 
very  important  bearing  on  the  question. 
A  satisfactory  wet-bulb  standard  can  be 
determined  but  this  is  not  true  of  the  dry 
bulb. 

2. — Humidity.  I  find  the  statement  un- 
der "Humidity"  that  the  relative  humidity 
in  occupied  rooms  should  not  exceed  70%. 
This  is,  of  course,  true  but  a  fixed  maxi- 
mum cannot  be  set.  A  dry  bulb  of  70°  and 
a  relative  humidity  of  70%  would  comply 
with  these  requirements,  but  the  condition 
would  be  extremely  uncomfortable.  I 
find  further  the  statement  that  the  wet 
bulb  should  not  excted  78°.  This,  in  my 
opinion,  is  entirely  too  high  and  it  is  ques- 
tionable if  the  wet  bulb  should  ever  be 
allowed    to   exceed   60°. 

3. — Carbon  DioxMe:  This  is  a  satisfac- 
tory  standard   and   requires   no   comment. 

4. — Dust:  The  maximum  standard  for 
dust  particles  is  given  as  1,000,000  per  cu- 
bic foot,  or,  by  weight,  4  milligrams  per 
100  cu.  ft.  I  fail  to  understand  how  there 
can  be  a  very  close  relation  between  the 
count  of  dust  particles  and  the  weight  in 
a  given  volume  of  air,  as  the  character  of 
the  dust  varies  so  widely  in  diflFerent 
places.  Furthermore,  when  we  consider 
dust  particles  existing  in  sizes  so  small 
that  they  cannot  be  seen  even  with  the 
highest-powered  microscope  in  more  or 
less  uniform  gradations  up  to  a  size  that 
can  be  easily  seen  with  the  naked  eye,  I 
feel  that  it  is  essential  that  a  standard  be 
set  limiting  the  range  of  particles  under 
consideration.  We  count  the  dust  par- 
ticles  visible    with    a   magnification    of   50 


diameters  and  allow  5,000  per   cubic   foot 
as  a  maximum  in  a  well-ventilated  room. 

5. — Bacteria:  The  number  of  bacteria  ob- 
tained by  test  will  depend  on  the  method 
used  for  making  the  determination. 

6. — Odors:  While  it  is  true  that  it  is  de- 
sirable to  have  rooms  entirely  free  from 
objectionable  odors,  still,  as  a  matter  of 
fact,  this  is  impossible  to  attain.  I  have 
never  found  even  a  well-ventilated  school 
class  room,  for  instance,  entirely  free 
from  odors. 

E.  V.  Hnx, 
Ventilating  Inspector  in  Charge. 

Chicago,  June,  1918. 


Comparative   Tests   in   New   York  School 

Buildings  With  Mechanical  and  Natural 

Ventilating  Systems. 

A  criticism  of  the  present  ventilating  sys- 
tem in  use  in  the  public  schools  as  in- 
ferior to  the  old-fashioned  method  of  open- 
ing a  window  is  contained  in  a  bulletin  of 
the  Health  Department  of  New  York,  just 
issued,  which  refers  to  the  air  which 
school  children  now  have  to  breathe  as 
"canned." 

The  criticism  is  based  on  a  study  which 
was  made  in  co-operation  with  the  New 
York  State  Commission  on  Ventilation  of 
seventy-six  classrooms  in  thirteen  different 
schools;  5553  children  were  in  the  groups 
studied.  The  tests  were  carried  on  for 
five  months  in  half  of  the  rooms  the  win- 
dows were  kept  closed  and  the  patent 
ventilating  system  was  depended  upon. 
In  the  other  half  the  ventilating  system 
was  shut  off  and  windows  were  opened. 
The  results  are  set  forth  as  follows: 

"In  the  closed  window,  mechanically 
ventilated  type  of  classroom  kept  at  a 
temperature  of  about  68°  F.,  the  rate  of 
absences  from  respiratory  diseases  was 
32%  higher  than  in  the  open  window, 
naturally  ventilated  type  of  classroom  kept 
at  the  same  temperature,  and  about  40% 
higher  than  in  the  open  window,  naturally 
ventilated  type  of  classroom  kept  at  a 
temperature  of  about  50°  F.  In  other 
words,  the  children  in  classrooms  with 
closed  windows  and  ventilated  by  mechan- 
ical methods  were  more  subject  to  respira- 
tory diseases,  severe  enough  to  keep  them 
from  school  attendance,  than  were  chil- 
dren who  were  in  classrooms  kept  at  the 
same  or  lower  temperature  and  ventilated 
wholly  by  open  windows.  In  the  closed 
window,  mechanically  ventilated  type  of 
classroom  kept  at  a  temperature  of  about 
68°  F.  the  rate  of  respiratory  diseases  oc- 
curring  among   pupils   in   attendance   was 
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98%  higher  than  in  the  open  window,  na- 
turally ventilated  type  of  classroom  kept 
at  the  same  temperature,  and  about  70% 
higher  than  in  the  open  window,  naturally 
ventilated  type  of  classroom,  kept  at  a 
temperature  of  about  50**.  In  other  words, 
the    children    in    classrooms    with    closed 


windows  and  ventilated  by  mechanical 
methods  were  more  subject  to  respiratory 
diseases  not  sufficiently  severe  to  keep 
them  from  school  attendance  than  were 
children  who  were  in  classrooms  kept  at 
the  same  or  lower  temperature  and  venti- 
lated wholly  by  open  windows." 


The   War  and  the   Heating  Engineer 


Suggestions   for   Selecting,   Storing   and 
Using  CoaL 

Suggestions  intended  for  householders 
for  selecting,  storing  and  using  coal  in 
house-heating  equipment  have  been  pre- 
pared by  Dr.  William  H.  Reid,  smoke  in- 
spector of  Chicago.  Among  Dr.  Reid's 
suggestions  are  the  following: 

Domestic  consumers  who  burned  hard 
coal  last  winter  may,  under  the  United 
States  Fuel  Administration's  rules,  order 
two-thirds  as  much  of  this  as  they  used 
last  year;  the  remainder  must  be  made  up 
of  bituminous,  or  soft,  coal  from  Illinois, 
Indiana  and   Kentucky  mines. 

SELECT    SAME   SIZES. 

In  buying  soft  coal  the  householder 
should  select  coal  of  the  same  size  as  the 
hard  coal  used,  the  size  not  to  exceed  3-in. 
lumps. 

Fire  bituminous  coal  by  placing  the 
fresh  charge  on  only  one  side  of  the  grate, 
leaving  part  of  the  surface  of  the  fuel  bed 
uncovered;  this  reduces  heat  losses  from 
incomplete  combustion  and  makes  clean- 
ing of  flues  necessary  less  frequently. 

In  firing  anthracite  spread  this  coal  com- 
pletely over  the  bed  of  live  fire  under- 
neath and  disturb  as  little  as  possible. 

To  make  up  hard  coal  deficit  it  is  ad- 
visable that  at  least  1^  tons  of  soft  coal 
be  substituted  for  one  ton  of  hard  coal. 

It  may  be  advisable  to  burn  soft  coal 
exclusively  in  mild  weather  so  the  hard 
coal  may  be  saved  for  severe  winter 
weather. 

HOW   TO    MIX    COAU 

It  is  recommended  that  wherever  advis- 
able coal  be  stored  in  separate  piles  and 
mixed  as  used. 

The  two  fuels  can  be  mixed  before  fir- 
ing, or  the   soft   coal   can   be    thrown    on 


the  fire  first  and  then  covered  with'  hard 
coal.  Both  methods  have  been  used  suc- 
cessfully. 

Mr.  Reid  emphasizes  the  importance  of 
cleaning  the  boiler,  ashpit,  grates,  tubes 
and  all  gas  passages,  including  smoke  pipe 
connection  between  the  boiler  and  chim- 
ney, at  the  beginning  of  the  heating  season 
before  a  fire  is  started. 


Housing    Accommodations    for    War 
Workers. 

One  of  the  problems  of  war-time  pro- 
duction is  the  stabilizing  of  labor  supply 
in  connection  with  the  gigantic  construc- 
tion and  industrial  undertakings  upon 
which  the  War  Department  has  embarked. 
Many  cities  containing  factories  produc- 
ing munitions  are  congested  by  war  work- 
ers beyond  the  power  of  these  cities  to 
furnish  community  facilities  for  the  new- 
comers. 

The  programme  to  be  worked  out  by  the 
War  Department,  through  the  Community 
Organization  Branch,  includes  the  forma- 
tion of  housing  companies  and  of  build- 
ing and  loan  associations,  the  encourage- 
ment of  home-building  by  individuals  and 
the  extension  of  water,  sewer,  gas  and 
electric  service  to  the  new  housing  dis- 
tricts. 


The  Third  Liberty  Loan  yielded  $4,170,- 
019,650,  subscribed  to  by  about  17.000,000 
buyers,  it  has  been  officially  announced 
by  the  Treasury  Department. 


Naval  Aviation  Open  to  the  Trade. 

Word  has  been  received  that  the  naval 
aviation    section    of    the    Naval     Reserve 
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Force  needs  a  great  number  of  men  imme- 
diately. Good  ratings  and  good  pay  are 
possible  for  qualified  men.  The  list  of 
ratings  and  the  necessary  trades  are  as 
follows: 

Machinists'  Mates. — General  machinists, 
automobile  mechanics  and  assemblers,  tool- 
makers,  die-makers  and  similar  mechani- 
cal trades. 

Quartermasters. — Cutters  and  cloth  fit- 
ters, upholsterers,  canvas  workers,  paint- 
ers,  tent   riggers. 

Carpenters'  Mates. — ^Woodworkers  of 
all  kinds. 

Blacksmiths. — Toolsmiths,  forge  men, 
furnace  men,  etc. 

Coppersmiths. — 

Shipfitters  and  all  kinds  of  sheet  metal 
workers. 

Applicants  must  be  American  citizens 
from  18  to  35  years  of  age.  Draft  regis- 
trants will  be  accepted  upon  presentation 
of  a  letter  from  their  local  boards. 

Men  of  the  foregoing  trades  will  be  sent 
to  school  for  special  training.  Applicants 
may  enroll  at  51  Chambers  Street,  New 
York,  or  at  any  Naval  Recruiting  Station 
in  the  United  States. 


Establishment  of  "Return  Load"  Bureaus. 

"Return  Load"  bureaus  have  been  es- 
tablished in  32  cities,  according  to  an  an- 
nouncement of  the  National  Automobile 
Chamber  of  Commerce,  to  assist  shippers 
who  have  difficulties  and  delays  in  ship- 
ping by  rail  because  of  freight  and  express 
embargoes  and  shortage  of  freight  cars. 
A  list  of  these  bureaus  is  published  by  the 
chamber,  at  7  East  42nd  Street,  New  York. 
In  addition  to  putting  shippers  in  touch 
with  truck  operators  who  can  render  serv- 
ice in  inter-city  hauling,  the  bureaus  will 
also  list  merchants  and  manufacturers  who 
have  goods  to  ship.  Thus  a  merchant  in 
New  York  City,  wishing  to  ship  a  5-ton 
load  to  Hartford,  Philadelphia  or  any  other 
city  where  there  is  a  "return  loads"  bu- 
reau, will,  upon  calling  up  the  Merchants' 
Association  in  New  York  (telephone,  Bar- 
clay 7660)  be  given  advance  information 
of  any  truck  coming  from  such  city  with 
a  load  and  desiring  a  return  load. 


placing  at  the  disposal  of  the  Govern- 
ment and  possibly  other  authorized  agen- 
cies the  combined  strength  and  resources 
for  war  work,  as  the  need  may  arise. 
Meetings  are  held  at  the  Chicago  Engi- 
neers' Club.  Edgar  S.  Nethercut  of  the 
committee  is  also  secretary  of  the  West- 
ern Society  of  Engineers,  at  1735  Monad- 
nock  Building.  Among  the  organizations 
represented  on  the  committee  is  the  Illi- 
nois Chapter  of  the  American  Society  of 
Heating  and  Ventilating  Engineers. 


Heating  Men  in  Military  Service. 

B.  E.  La  Follette,  who  has  had  charge 
of  the  engineering,  sales  and  advertising 
departments  for  the  Clarage  Fan  Co.,  Kal- 
amazoo, Mich.,  has  resigned  to  enter  Gov- 
ernment service.  He  will  be  located  either 
in  Philadelphia  or  Washington  as  an  en- 
gineer with  the  Requirements  Division  of 
the  United  States  Shipping  Board. 

First  Lieut.  Oliver  E.  Willis,  of  the 
Ordnance  Reserve  Corps,  has  been  trans- 
ferred from  Camp  Hancock,  Ga.,  to  Edge- 
wood,  Md.  Arsenal  and  placed  on  duty 
with  the  guard  company.  For  the  past 
two  months  he  has  been  stationed  at  Camp 
Hancock  in  command  of  Third  Company, 
Sixth  Battalion,  First  Regiment,  in  the 
training  of  ordnance  recruits. 


Committee  Meetings  Held  July  8-9»  1918, 
at  Cedar  Point*  Ohio. 

While  there  will  be  no  regular  conven- 
tion of  the  National  District  Heating  As- 
sociation this  year,  arrangements  have 
been  made  to  hold  meetings  of  the  execu- 
tive committee,  together  witli  the  chair- 
men of  the  standing  committees  and  as 
many  of  the  members  as  possible,  at  the 
Breakers  Hotel,  Cedar  Point.  Ohio,  July 
8  and  9,  to  discuss  various  matters  now 
affecting  the  heating  companies  and  to 
receive  the  reports  of  the  standing  com- 
mittees for  the  year. 


Chicago    Engineering    Societies    Co- Oper- 
ate in  War  Work. 

A  joint  war  committee  has  been  formed 
by  representatives  of  technical  societies 
centered  in  Chicago,  with  the  purpose  of 


Relative  Cost  of  Pipe  Coils  and  Radiators. 

Discussing   further   the  relative   cost  of 

pipe  coils  and  cast-iron  radiator,  a  cor- 
respondent writes: 

"There   is   considerabla  room   for   argu- 
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ment  on  this  question  just  at  present. 
This  is  due  largely  to  the  variable  labor 
factor  which  enters  into  the  making  and 
hanging  of  the  coils.  That  is  to  say,  a 
contractor  can  make  coils  up  in  his  shop 
during  spare  time,  and  at  odd  hours  when 
time  cannot  be  profitably  employed  else- 
where. Also  a  cheaper  man  can  be  utilized 
to  make  up  coils  in  the  shop  than  would 
be  required  to  send  out  on  a  job  to  install 
work. 

"Having  been  connected  with  several  of 
the  largest  of  the  local  heating  contractors 
for  over  20  years  as  their  estimator  I  have 
developed  a  system  of  keeping  a  tally  on 
the  actual  costs  of  various  operations  in 
heating  work  by  means  of  which  I  have 
and  can  produce  some  remarkably  accurate 
estimates.  Having  revised  and  refigured 
these  factors  to  suit  labor  and  material 
prices  of  to-day  I  am  inclined  to  the 
opinion  that  pipe  coils  have  the  best  of 
it  when  made  economically  and  in  reason- 
ably large  units.  Pipe  coils  certainly  are 
cheaper  when  compared  to  legless  radia- 
tors which  require  wall  supports,  and 
with  wall  radiators  if  the  difference  in  ef- 
ficiency is  allowed  for. 

"On  the  other  hand  if  small  units  are 
in  question,  or  if  column  radiators  stand- 
ing on  the  floor  are  the  alternative,  or  if 
the  coils  are  not  made  up  in  an  economical 
manner,  a  contractor  might  easily  have  his 
costs  run  a  little  higher  on  coils." 


A    Building    Contractor's     Satire     on 
Architects'   Specifications. 

General:  The  plans  and  specifications 
are  to  be  taken  together.  Anything  shown 
in  the  plans  and  not  mentioned  in  the 
specifications  and  anything  mentionicd  in 
the  specifications  and  not  shown  on  the 
plans  is  to  be  considered  as  both  shown 
and  specified;  and  anything  wanted  by 
the  architect  or  any  of  his  friends,  or 
anybody  else,  (except  the  contractor)  shall 
be  considered  as  shown  and  specified,  im- 
plied and  required,  and  shall  be  provided 
by  the  contractor  without  expense  to  any- 
body but  himself.  If  he  can  do  the  work 
virithout  expense  to  himself,  the  work  shall 
be  taken  down  and  done  over  again,  un- 
til the  expense  is  satisfactory  to  the 
architect. 

Architect:  The  term  architect  herein 
appearing  shall  be  understood  to  mean  the 
architect  or  any  engineer  that  he  foolishly 
but  courteously  employs  to  assist  in  mak- 
ing trouble  for  the  contractor. 

Plans:  The  plans  are  to  be  considered 
diagramatic,  and  are  to  be  followed  only 
where   space   conditions   make   it   possible 


to  avoid  so  doing.  Co-incidence  between 
the  plans  and  executed  work  shall  not  be 
considered  a  claim  for  extra  compensa- 
tion. The  architect  is  not  required  to 
recognize  coincidence.  Anything  that  is 
right  on  the  plans  is  to  be  considered 
right;  anything  that  is  wrong  on  the  plans 
shall  be  discovered  by  the  contractor,  and 
shall  be  made  right  without  telling  on  the 
architect  or  on  bills.  Anything  that  is 
forgotten  or  missed  out  of  the  plans  and 
specifications,  but  which  is  necessary  and 
required  for  the  comfort  and  convenience 
of  the  owner,  shall  be  provided  by  the  con- 
tractor, to  the  satisfaction  of  everybody 
(except  the  contractor)  and  in  full  accord 
with  the  evident  intent  and  meaning  of 
the  specifications,  without  extra  cost  to 
anybody  but  the  contractor. 

Rules  and  Regulations:  The  work, 
throughout  shall  comply  with  all  rules, 
regulations,  caprices  and  whims  of  all 
city,  county.  State,  national  and  interna- 
tional departments,  bureaus  and  officials 
having  or   not   having  jurisdiction. 

Materials:  All  the  materials  shall  be  the 
best  of  their  several  kinds.  The  contractor 
is  expected  to  know  and  provide  the  best, 
irrespective  of  what  is  specified  in  detail. 
The  architect  reserves  the  right  to  change 
his  mind  about  what  is  best.  Any  changes 
necessary  to  make  work  and  material  fit 
the  mind  of  the  architect  shall  be  made  by 
the  contractor  without  extra  charge. 

Permits:  The  contractor  shall  obtain 
and  pay  all  fees,  annual  dues,  assessments 
and  subscriptions  to  masked  balls,  organi- 
zations and  coat  and  hat  checks. 

Guarantee:  The  contractor  shall  guar- 
antee and  does  guarantee  that  he  will 
keep  in  complete  working  order,  anything 
that  the  architect  asks  him  to  attend  to, 
so  long  as  there  is  more  work  in  sight  in 
the  architect's  office. 

Arbiter:  In  case  of  any  dispute  arising 
as  to  the  nature,  character,  or  extent  of 
work  shown,  specified  or  implied,  the  mat- 
ter will  be  decided  by  referendum  and  re- 
call, after  which  the  decision  shall  be  set 
aside  and  revised  by  the  architect  and  de- 
signer-in-chief of  the  national  government. 

Payments:  Payments,  if  any,  shall  be 
made  on  the  architect's  certificate.  Archi- 
tects' certificates  shall  not  be  considered 
negotiable,  nor  are  they  legal  tender. 
When  once  issued,  the  architect  assumes 
no  responsibility  for  their  future  useful- 
ness. Partial  payments  shall  be  made  as 
thfe  work  progresses  in  the  amount  of  85 
per  cent,  of  the  value  of  the  work  done, 
as  judged  by  the  architect.  In  no  case 
shall  the  judgment  of  the  architect  cover 
more  than  enough  to  pay  the  wiremen  and 
helpers    every    Saturday    night.     The    ma- 


Digitized  by 


Google 


56 


THB  HEATING  AND  VENTILATING  MAGAZINE 


I^ 


terial  men  must  take  the  customary 
chances.  The  final  payment,  if  any,  shall 
be  made  when  everybody  is  satisfied  (but 
the  contractor).  Any  evidence  of  satisfac- 
tion on  the  part  of  the  contractor  shall 
be  considered  a  just  cause  for  withholding 
final  payment. 

The  contractor  shall  accept  and  hereby 
does  accept  the  conditions  hereinbefore  ap- 
pearing, for  himself,  his  ancestors  and  pro- 
genitor, his  family,  heirs,  executors,  his  ox, 
his  assignee  and  the  stranger  within  his 
gates. — From  the  Architect  and  Bngineer. 


Unique  Ventilating  Sjrstem  for  One-Story 
School  Buildings. 

A  novel  method  of  ventilating  a  one- 
story  school  building  is  being  used  by 
Mullard  &  Pollard,  architects,  of  Fort 
Worth,  Texas.  It  is  a  unit  classroom  sys- 
tem, the  heating  coils,  fan  and  plenum 
chamber  being  located  in  each  classroom, 
located  in  the  "attic"  of  the  cloakroom, 
which  is  divided  horizontally  so  that  the 
height  of  the  ceiling  for  the  wardrobe 
proper  is  7  ft.,  the  full  story  height  being 
13  ft.  Louvres  are  placed  above  the  cloak- 
room window,  fronting  the  individual  air 
intakes.  The  exhaust  air  passes  through 
a  register  at  the  bottom  of  the  cloakroom 
door  and  out  through  an  exhaust  flue  at 
the  end  of  the  cloakroom. 

One  of  the  advantages  mentioned  for 
this  arrangement  is  that  the  control  is  al- 
ways in  the  hands  of  the  teachers.  It  is 
stated  that  the  operation  of  the  fan  is  not 
noticeable. 


School  House  Ventilation  Law  in  Texas. 

A  new  State  law  on  ventilation  for  school 
buildings  has  been  added  to  the  list  by  the 
legislature  of  Texas.  The  law  is  known  as 
"the  State  Schoolhouse  Building  Law,"  and 
covers  lighting,  heating  and  ventilating,  in- 
terior woodwork,  building  permit,  and  pen- 
alty. Under  "Heating  and  Ventilating,"  the 
law  reads: 

Section  5.  That  all  schoolhouses  shall  be 
provided  with  sufficient  heating  apparatus. 

Section  6.  That  all  stoves,  radiators  or 
other  sourceis  of  direct  heat  located  within 
the  class  rooms  or  study  halls  shall  be  so 
jacketed,  ventilated  or  otherwise  protected 
that  the  desks  upon  the  side  next  to  the 
stove,  radiator  or  other  source  of  heat  shall 
not  be  more  than  5"  F.,  hotter  than  the  desks 
upon  the  opposite  of  the  room. 

Section  7.  That  all  stoves,  radiators  or 
other  sources  of  direct  or  indirect  heat  sup- 


plying heat  for  a  class  room  or  study  hall 
shall  be  equipped  with  an  automatic  tempera- 
ture regulator  that  will  regulate  the  tempera- 
ture of  said  class  room  or  study  hall  auto- 
matically to  within  2**  of  any  set  standard. 

Section  8.  That  every  class  room  or  study 
hall  shall  be  provided  with  an  efficient  appara- 
tus whereby  in  cold  weather  a  supply  of  30 
cu.  ft.  per  minute  of  fresh,  warm  air  shall 
be  supplied  to  each  pupil  in  such  manner  as 
not  to  place  any  pupil  in  a  disagreeable  draft 
and  shall  be  provided  with  exhaust  flue  or 
flues,  with  inlets  at  or  near  the  floor  line,  so 
arranged  as  to  effectively  carry  out  of  the 
room  the  cold  and  impure  air  without  plac- 
ing any  pupil  in  a  disagreeable  draft 


Completes  Twenty-Five  Years  of  Service 
With  "Metal  Worker." 

Few  men  in  the  heating  and  plumbing 
and  sheet  metal  trades  are  more  widely  or 
better  known  than  Frank  K.  Chew,  editor 
of  the  Metal  Worker,  and  dean  of  the  trade  , 
journalists  in  these  fields.  Unusual  in- 
terest, therefore,  attaches  to  the  twenty- 
fifth  anniversary  of  his  service  with  the  ! 
Metal  Worker,  April  10,  1918,  which  was  ' 
made  the  occasion  of  congratulations  and 
a  presentation  on  the  part  of  his  co- 
workers, headed  by  his  former  associate, 
W.  W.  Macon.  The  presentation  took  the 
form  of  an  Auto  Graflex  camera,  a  pe- 
culiarly appropriate  gift  in  view  of  Mr. 
Chew's  well-known  talents  as  a  photogra- 
pher. 

Mr.  Chew's  business  career  has  been  de- 
voted entirely  to  the  trade  represented  by       i 
the    Metal    Worker.    This    period    is    per-       i 
haps    best    described    by    himself,    in    re- 
ferring   to    his   anniversary. 

"I  left  school  abruptly,"  he  said,  "be- 
cause there  was  an  opening  in  a  shop  that 
did  furnace  heating,  tin  roofing  and  plumb- 
ing, sold  stoves  and  house-furnishing 
goods  and  agricultural  implements,  so  that 
one  day  I  might  be  working  on  any  of 
the  various  branches  of  this  industry. 

"After  six  years,  because  of  my  familiar- 
ity with  the  line  of  stoves  made  by  the 
firm  of  Cox,  Whiteman  &  Cox,  of  Phila- 
delphia, I  was  engaged  to  fill  the  vacancy 
at  the  bottom  left  by  those  who  were 
promoted  to  take  the  places  made  by  the 
death  of  two  members  of  the  old  firm. 
For  a  number  of  years  I  was  with  the 
concern  which  became  the  Abram  Cox 
Stove  Company. 

"After  some  experiences  with  another 
concern  in  the  manufacture  of  gas-burn- 
ing apparatus  I  engaged  on  April  10,  1893, 
with  Metal  Worker.** 
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Mr.  Chew's  activities  in  promoting  the 
interests  of  the  trade,  both  through  the 
columns  of  the  Metal  Worker,  and  through 
his  personal  efforts,  are  reflected  in  many 
achievements  that  have  left  their  perma- 
nent impress  on  the  industry.  That  these 
activities  are  still  in  full  swing  is  shown 
by  his  close  connection  with  such  move- 
ments as  the  proposed  standard  code  of 
the  heating  engineers  for  warm-air  fur- 
nace heating,   and   similar   movements. 

His  many  friends,  both  in  and  out  of  the 
trade,  will  wish  him  many  more  years  of 
health  and  service  in  his  chosen  field. 


New  Publications. 


Fuel  Economy  in  the  Operation  of  Hand- 
Fired  Power  Plants,  containing  sugges- 
tions to  owners,  managers,  superintendents, 
engineers  and  firemen  for  effecting  greater 
economy  and  in  determining  the  proper- 
ties and  characteristics  of  the  coal  pur- 
chased, has  been  published  by  the  En- 
gineering Experiment  Station  of  the  Uni- 
versity of  Illinois. 

It  is  a  90-page  booklet,  printed  in  four 
colors,  and  presents  data  to  show  that  the 
average  small  power  plant  can  save  15% 
of  its  fuel  by  the  exercise  of  greater  care 
in  equipment  and  operation.  This  means 
a  saving  of  twelve  or  thirteen  million 
tons  per  annum  if  applied  throughout  the 
country. 

Features  of  installation  essential  to  the 
proper  combustion  of  fuel  are  discussed, 
the  practise  to  be  observed  in  the  opera- 
tion of  the  plant  is  outlined;  and  the  em- 
ployment of  simple  devices  for  indicating 
conditions  of  operation  is  prescribed. 

The  scarcity  of  coal  last  winter  and  the 
recent  warnings  of  the  fuel  administration 
regarding  the  possibility  of  a  shortage  next 
winter  emphasize  the  need  for  greater 
economy  in  the  use  of  fuel.  The  present 
high  rate  of  production  is  still  insufficient 
to  supply  all  needs  and  there  seems  to  be 
no  possibility  of  an  increase  in  the  output 
of  the  mines  sufficient  to  satisfy  every  de- 
mand. 

There  are  two  possible  results  of  his 
fuel  shortage;  either  certain  industries 
must  close  down  or  more  work  must  be 
done  with  the  coal  available. 

A  number  of  leading  engineers  acted  as 
an  advisory  committee  in  the  preparation 
of  the  publication  which  is  listed  as  Cir- 
cular No.  7.     The  edition  is  limited. 

Directory  of  the  American  Association 
OF  Engineers  is  the  title  of  a  unique  publi- 
cation containing  a  membership  list  of  that 


organization  arranged  with  the  idea  of 
assisting  the  employer  of  technical  men 
to  obtain  the  right  engineer  for  his  work. 
Such  space  as  is  permitted  is  given  to  the 
experience  of  each  member.  The  infor- 
mation is  also  classified.  It  is  the  inten- 
tion to  place  this  directory  with  every 
large  commercial  association  and  business 
office  in  the  country.  Some  2500  members 
are  listed.  Size  6x9  in.  (standard)  pp.  250. 
Price,  $2.00. 

Report  on  the  Thermal  Testing  Plant 
FOR  1916-1917  being  Bulletin  No.  24  of  the 
Engineering  Experiment  Station  of  the 
Pennsylvania  State  College,  has  been  re- 
ceived. It  is  compiled  under  the  author- 
ship of  R.  B.  Fehr.  The  present  tests  were 
undertaken  primarily  to  ascertain  where 
the  greatest  resistance  was  offered  to  the 
passage  of  heat  through  a  comparatively 
good  conductor  such  as  glass.  Another 
purpose  was  to  establish  a  suitable  location 
for  inside  and  outside  thermometers  in  the 
testing  plant.  It  was  learned  from  the 
tests  that  the  glass  itself  offers  but  slight 
resistance  to  the  flow  of  heat,  but  that  the 
air  layers  within  5^^  in.  of  both  surfaces 
are  responsible  for  the  greater  part  of  the 
resistance.  An  outside  air  velocity  of 
1000  ft.  per  minute  increases  the  trans- 
mission about  70%.     Size  6x9  in.   Pp.  24. 


Trade  Literature. 


Jennings  Turbine  Vacuum  and  Low- 
Pressure  Boiler- Feed  Pumps  are  brought  to 
the  attention  of  the  trade  in  a  well-com- 
piled and  carefully-illustrated  circular  pub- 
lished by  the  Nash  Engineering  Co.,  South 


LONGITUDINAL  SECTION  SHOWING  AR- 
RANGEMENT OF  AIR  AND  WATER  PUMPS 
ON    THE    SAME    SHAFT. 

Norwalk,  Conn.  These  pumps  are  used  for 
return-line  heating  systems,  or  other  va- 
cuum work  where  large  percentages  of 
liquids  have  to  be  handled  with  gas.  The 
pump  consists  of  two  independent  tur- 
bine units,  an  air  pump  and  a  water  pump, 
combined  in  one  casing,  with  the  impeller 
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of  each  mounted  on  the  same  shaft.  One 
unit  continuously  exhausts  air  and  vapors 
from  the  heating  system  and  the  other 
removes  the  condensation  as  it  accumu- 
lates and  forces  it  directly  into  the  boiler, 
or  up  to  the  hot  well.  Emphasis  is  laid  on 
the  fact  that  the  boiler  pressure  is  against 
the  water  only,  the  air  and  vapor  being 
delivered  to  the  atmosphere  without  back 
pressure.  It  is  stated  that  the  saving  in 
horse-power  amounts  to  over  50%.  The 
air  unit  of  the  Jennings  pump  is  the  well- 
known  Nash  hydroturbine.  All  parts  of 
the  pump  are  illustrated  in  section  and  in 
operation.  Data  are  included  for  deter- 
mining required  sizes.  Size  8x11  in. 
Pp.  8. 

F.  &  K.  HoT-Bi,AST  Radiators,  made  by 
the  F  and  K  Products  Co.,  Cleveland,  O., 
are  illustrated  and  described  in  a  circular 
devoted    to    this    product.      This    radiator    is 


tion,  a  drop  or  minus  pressure  in  the  outer 
chambers  is  obtained,  which  caqses  a  partial 
vacuum  to  be  formed,  thereby  causing  the 
air  an^d  steam  to  be  drawn  completely  through 
the  entire  section  and  to  be  expelled  through 
the  return  chamber.  By  this  method  no  air 
binding  can  occur  which  makes  every  square 
foot  prime  and  effective  heating  surface.  The 
extended  cored  heating  surface  is  set  on  an 
angle  running  horizontally  and  ^aced 
equally  in  form  so  as  to  ^  split  the  incoming 
air.  The  friction  is  divided  by  tHe  projec- 
tions being  so  formed  that  three  rows  are 
splitters  and  the  two  inner  rows  are  circles 
designed  to  wrap  the  air  which  makes  the 
impingement  perfect  and  all  sides  effective. 
The  resistance  can  be  increased  or  decreased 
by  varying  the  length  of  the  slip  nipple,  giv- 
ing any  free  area  desired.  The  "F  and  K" 
hot-blast  radiator  is  made  in  three  heights, 
40-in.,  50-in.,  and  60-in.,  and  93/16-in.  wide, 
with   any  spacing  desired. 

Ci^ARAGE  Style  C  Pressure  Blowers  arc 
discussed  in  a  new  engineering  catalogue  is- 
sued by  the  Clarage  Fan  Co.,  Kalamazoo, 
Mich.  (Catalogue  No.  22.)  These  blowers 
may  be  classed  as  steel-plate  fans,  as  they 
are  built  with  housings  or  casings,  of  heavy 
sheet  steel  on  an  angle-iron  frame.  They 
are  especially  suited  for  operation  at  com- 
paratively high  speeds  and  against  mod- 
erately high  pressures.  The  multiblade  wheel 
used  with  these  fans,  it  is  stated,  is  respon- 
sible for  the  high  mechanical  eflBciency,  be- 
sides making  it  possible  to  handle  relatively 


"F    and    K"    HOT-BI^ST   RADIATOR. 

the  invention  of  W.  M.  Kingsbury  and  M.  L. 
Foote.  It  is  of  cast  iron  and  is  made  in  sin- 
gle sections,  and  assembled  with  slip  nipples. 
Features  of  its  construction  include  a  divided 
steam  chamber,  and  provision  for  air  im- 
pingement, while  attention  is  also  called  to 
the  ease  with  which  it  may  be  assembled. 
The  internal  construction  of  each  section  is 
divided  into  three  parts,  a  center  chamber 
and  two  outer  chambers.  The  center  cham- 
ber receives  the  steam  and  is  conveyed  to 
the  top  of  each  section  for  distribution  to  the 
two  outer  chambers  without  coming  into  con- 
tact with  the  steam,  water  or  air  of  the 
outer  chambers.    By  this  method  of  construc- 


MULTIBLADE    WHl:,]:.!.    USED    IN    CLARAGE 
STYLE   C  "HIGH-EFFIENCY"   BLOWERS. 

large  volumes  and  to  maintain  high  pres- 
sures with  a  small  size  and  low  speed.  The 
fans  are  intended  principally  for  delivering 
moderate  volumes  against  pressures  of  from 
5  to  15  in.  water  gauge.    The  catalogue  takes 
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up,  with  the  usual  thoroughness  characteris- 
tic of  this  company  in  its  pubhshed  matter, 
the  details  of  construction,  together  with  a 
set  of  capacity  tables  covering  the  range  of 
each  size  of  fan.  Size,  8Hxll  in.  (Stand- 
ard).   Pp.  16. 

AuTovEXT  Modern  Ventiilating  Appa- 
ratus is  the  subject  of  a  new  catalogue  (fifth 
edition)  published  by  the  Batterman  Truitt 
Co.,  Chicago,  111,  In  addition  to  the  com- 
pany's line  of  Autovent  motor-driven  pro- 
peller fans,  for  use  with  both  alternating  and 
direct  current,  the  catalogue  describes  the 
-Autovent  louvre,  the  construction  of  which  is 


AUTOVENT   LOUVRE  CLOSED. 


shown  in  the  accompanying  illustration. 
These  louvres  are  round  in  design  to  corres- 
pond with  the  various  sizes  of  fans.  They 
are  especially  designed  to  prevent  back  draft 
and  to  provide  weather  protection  to  fan 
openings  when  the  fan  is  not  running.  They 
consist  of  a  number  of  semi-circular  vanes 
connected  together  in  series  and  pivoted 
slantingly,  which  drop  into  a  closing  position 
Without  exerting  an  excessive  resistance 
against  their  opening  movement  caused  by 
air  directed  against  them  from  the  opposite 
side.  When  the  vanes  are  open  or  in  a 
partly-open  position,  they  assume  an  angle 
designed  to  afford  a  better  passage  of  air 
^fom  the  fan  than  is  obtained  by  the  ordi- 
nary louvre.  The  vanes  of  the  louvre  are 
made  of  galvanized  iron,  while  all  working 
parts  are  made  of  brass.  Installation  dimen- 
sions are  included,  with  the  additional  note, 
all  sizes  carried  in  stock  for  quick  ship- 
»nent.*'  Size  of  catalogue,  3^2x6%  in.    Pp.  22. 

"Accepted  and  Approved"  is  the  title  of  a 
Circular  giving  the  results  of  an  efficiency 
^^st,  made  at  Purdue  University,  Lafayette, 
^n^i-,  of  Clarage  Kalamazoo  vertical  steam 
engines.  The  circular  summarizes  the  test 
*nd  the  conclusion  reached  and  note  is 
°^adc  that  the  complete  test  is  on  file  and 
^»H  be  shown  to  those  interested.    It  was 


found,  among  other  thin^rs,  that  the  horse* 
power  developed  was  large,  the  mechanical 
eflSciency  "^ery  high,"  and  the  steam  con- 
sumption below  the  average.  Illustrated 
descriptive  matter  regarding  this  type  of 
en^ne  is  included  in  the  circular,  in- 
cluding a  cross-section  view.  The  engines 
are  stated  to  be  especially  suited  for  driv- 
ing stokers  or  mechanical  draft  apparatus, 
small  generators  or  centrifugal  pumps, 
and   fans   or   blowers. 


Hoffman   Equalising   Loop. 

A  unique  appliance,  known  as  the  Hoff- 
man equalizing  loop  has  been  brought  out 
by  the  Hoffman  Specialty  Co.,  Chicago, 
111.  As  will  be  seen  from  the  accompany- 
ing illustration,  the  Hoffman  equalizing 
loop  is  made  entirely  of  metal,  without 
moving  parts  or  mechanical  device  of  any 
kind.  The  upper  part  of  the  loop,  shown 
in  the  accompanying  sectional  view,  it 
made  of  special  casting,  having  a  dia- 
phragm   just    above    the    lower    side    inlet 


I 


Exterior  View.  Phantom   View. 

HOFFMAN    KQUAUIZINO    I.OOP. 

which  divides  the  loop  into  upper  and 
lower  chambers.  The  upper  and  lower 
openings  of  the  loop  arc  tapped  for  lJ4-in. 
pipe.  The  upper  and  lower  chambers  arc 
connected  by  means  of  two  brass  pipes 
screwed  into  the  diaphragm.  One  of 
these  pipes  extends  above  the  diaphragm, 
the  other  being  flush  with  the  diaphragm. 
The  lower  end  of  one  of  the  pipes  is 
slotted  vertically,  as  shown  in  the  illus- 
tration. 
The   steam   supply  connection   from   the 
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top  of  the  boiler  or  from  the  supply  main 
is  connected  into  the  lower  opening  of 
the  casting  and  the  operation  of  the  loop 
is  peculiar,  in  that  it  is  entirely  neutral, 
performing  no  function  except  that  of 
freely  passing  such  condensation  as  may 
come  to  it,  so  long  as  the  boiler  pressure  is 
10  oz.  or  less.  Should,  however,  the  boiler 
pressure  exceed  10  oz.  the  water  is  pushed 
down  in  the  loop  until  the  slotted  pipe  is 
uncovered,  when  steam  immediately  passes 
through  the  slot  into  the  return  line,  thus 
tending  to  balance  the  pressure  between 
the  two  lines. 

The  function  of  the  slotted  pipe  is  to 
pass  just  sufficient  steam  into  the  return 
line  to  maintain  the  pressure  in  the  supply 
line  10  oz.  greater  than  in  the  return  line, 
when  the  pressure  on  the  boiler  is  over 
10  oz. 

So  long  as  the  boiler  pressure  is  above 
10  oz.  the  differential  between  the  supply 
and  return  line  is  exactly  10  oz.,  no  matter 
whether  the  pressure  is  10  oz.  or  5  lbs., 
and  this  10  oz.  differential  causes  the  water 
to  stand  in  the  vertical  return  pipe  just  17 
in.  higher  than  the  water  line  in  the  boiler, 
and  the  water  loss  from  the  boiler  is 
measured  by  the  quantity  contained  in 
the  vertical  pipe  to  a  height  of  17  in. 

Therefore  this  device,  it  is  stated,  will 
maintain  an  unvarying  water  line  in  the 
boiler,  independent  of  boiler  pressure,  and 
hence  the  water  line  in  the  boiler  is  never 
lowered  to  a  point  where  the  heat  from 
the.  fire  can  exert  an  influence  that  is  de- 
structive to  the  castings  which  compose  it. 


trolled  at  the  point  where  the  air  is  needed 
The  speed  of  the  motors  is  regulated  by 
means  of  manually-operated  field-and-arma- 
ture  control  rheostats. 


Ventilating  Equipment  of  a  Fifth  Avenue 
Residence,  New  York. 

One  of  the  well-known  landmarks  of  New 
York  is  a  large  brown-stone  residence  on 
the  corner  of  Fifth  Avenue  and  51st  Street. 
This  dwelling  was  built  many  years  ago  be- 
fore modern  conveniences  were  known  and 
though  from  time  to  time  improvements 
have  been  added,  it  has  heretofore  lacked  a 
system  of  mechanical  ventilation.  This  de- 
fect has  now  been  remedied,  however,  and 
a  complete  system  has  been  put  in. 

In  all,  three  motor-driven  ventilating  fane 
have  been  installed,  for  the  kitchen,  ball 
room  and  picture  gallery,  and  the  toilets, 
respectively.  These  sets  are  installed  in  the 
•jpper  floors  in  small  rooms  where  they  are 
out  of  sight  but  readily  inspected  when 
necessary.  Quiet  operation  is  essential  for 
installation  of  this  kind  and  the  equipment 
was  selected  with  this  feature  in  mind.  All 
three  fans  are  started  and  stopped  by  push 
buttons  placed  in  or  near  the  rooms  served 
so   that  the  ventilation   can   be   readily  con- 


ARRANGEMENT  OF  TOILET  EXHAUST  OUT 
FIT   IN   FIFTH  AVENUE  RESIDENCE. 

The  toilet  exhaust  outfit  is  somewhat  un- 
usual. It  consists  of  a  vertical  2  H.  P. 
Westinghouse  direct-current  motor,  333/500 
R.P.M.  coupled  to  a  36-inch  Blackman  fan. 
The  motor  rests  on  a  cast-iron  base  which 
is  carried  by  I-beams  set  in  the  wall.  The  air 
is  carried  by  ducts  which  terminate  in  the 
closet  containing  the  motor  and  is  then 
exhausted  into  the  open  air. 

The  ball  room  and  picture  gallery  set 
consists  of  the  same  t3rpe  and  size  of  motor 
and  fan,  but  the  fan  is  mounted  horizontally 
and  carries  the  motor  directly  on   its  shaft 

The  kitchen  exhaust  set  consists  of  a 
2  H.P.  Westinghouse  direct-current  motor, 
266/400  R.P.M. ;  and  a  No.  4  Sirocco  blower. 

Baker  Smith  &  Co.,  New  York,  were  the 
ventilating  engineers. 


John  A.  Stevens  Trust  Fund  has  been 
established  by  The  American  Society  of 
Mechanical  Engineers,  through  the  gen- 
erosity of  John  A.  Stevens,  to  promote 
progress  in  the  art  of  engineering.  The 
fund  consists  of  a  $15,000  insurance  policy 
which  will  eventually  be  turned  over  to 
the  society.  The  net  annual  income  ac- 
cruing from  this  fund  will  then  be  allotted 
annually  in  equal  shares  to  the  person  or 
persons  who  have  that  year  invented  or 
been  responsible  for  an  invention  having 
to  do  with  the  conservation  of  light,  heat 
and  power. 
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SIZING  OP  DUCTS  AND  FLUES.     METHOD  NO.  5. 

Note. — For    explanation    and    example    assumed    see    Standard    Data 
Sheets  Nos.  10-M  and  10-N. 


rffinv  ^isav  4fl8r 

^  i  iittB         (••ISO.     I  wa. 


.        r    -     r."    ■ -'i^^  lgg}4»  rf^tjlSd- 
SIZES  BYMETftOD  /*0  5 

A  method  used  by  another  prominent  engineer  provides  for  tempera- 
ture drop  in  the  duct  and  then  utilizes  the  equivalent  number  of  1-in.  pipes 
in  determining  the  duct  areas.  The  amount  of  temperature  drop  is  vari- 
able, depending  upon  the  material  used  for  the  construction  of  the  duct, 
its  location,  and  its  insulation.  It  is  a  very  simple  proposition  to  test  the 
temperature  drop  for  any  length  of  run  in  an  installation  already  working 
and  to  thus  develop  the  number  of  feet  of  run  for  1*  drop  in  temperature. 
For  convenience  in  calculating,  it  has  been  assumed  in  the  following  that 
there  is  1**  drop  in  every  20  ft.  of  run  and  the  temperature  at  the  fan  is 
assumed  as  120*  F.;  thus,  the  air  20  ft.  from  fan  would  be  119**  F.,  at  40 
ft.,   118%  etc. 

The  formula  to  obtain  the  quantity  of  air  for  any  given  B.  T.  U.  loss 
per   hour   is: 

B.  T.  U. 

Cubic  feet  per  minute  equals  

60  (T-t)  DS 
When  B.  T.  U.  =  heat  required  in  B.  T.  U.  per  hour. 
T  =  temperature  F.  of  entering  air. 

t  =  temperature  F.  of  room  air. 

D  =  density  of  entering  air  at  temperature  T. 

S  =  specific  heat  of  air. 

60         =  number  of  minutes  in  an  hour. 
If  the  heat  loss  in  each  room  is  exactly  equal  to  the  heat  brought  in 
by  the  1500  cu.   ft.  of  air  at  120°  F.  and  70**  F.   is  the  room  temperature, 
the  heating  requirement  is 

1500  X  (120  —  70)  X  60        1500  x  50  x  60        4500000 

■■ or =  —  =  75000  B.T.U. 

60  60  60 

60  being  the  number  of  cubic  feet  1  B.T.U.  will  raise  1"  at  120*"   (tempera- 
ture T). 

Then  by  substituting,  the  C.F.M.  (for  any  outlet  where  the  B.T.U.  loss 
is  75000  B.T.U.)  will  equal: 

75000 


60  X  (T-t)  X  0.0685  x  0.2375 
At  l**  drop  in  temperature  every  20  ft.  the  temperature  at  the  outlets  at 
the  end  of  duct  will  be 

A  =  119*  F  =  114**  K  =  114/,** 

B  =  118°  G  =  113**  M  =  lU/i"* 

0=117**  H  =  112**  0=112/2° 

0  =  111/** 
75000 

A  =  — ■ 

60  X  (119-70)  X  0.0685  x  0.2375 
(Continued   on  Sheet   No.   10-S) 
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METHOD  NO.  5— Continued. 

(Concluded  from  Sheet  No,  10-R) 

The   fait  in  temperature   is  so   slight   in  any   one   system    that   to   save   computation. 

75000 


60  X  0.0685  X  0.2375 
,    whicl 

75000 


mav    be    reduced    to    a    constant,    which    divided    by     (T-t)     will    equal    C.  F.  M.     This 
reduces  to 


0.976125 
Then 

76940  76940 

A  = X  2,  or  X  2, 

119-70  49 

or    1570  X  2  =  3140 
76940 

B  =  x2,    or    1603x2    =    3206 

118-70 
76940 

C  =  x2.  or  1637x2  =  3274 

117-70 
76940 

F  =  x2,  or  1748x2  =  3496 

114-70 
76940 

G  =  x2,    or    1789x2    =    4578 

113-70 


or  76940 

Then 

76940 
H   =  x2,   or   1832x2    =    3664 


K  = 


112-70 
76940 


M 


114^4-70 
76940 


=   1729 


=   1769 


Il3y2-7Q 

76940 
O  =  =   1810 

112^^-70 

76940 
Q  =  =   1854 

lllJ^-70 


The  total   air  to  be  delivered  by  the   fan  is  the  sum   of  these   totals,   or 
A  3,140.   B  3,206,  C  3,274,  F  3,496,  G  3,578,  H  3,664,  K  1,729,   M   1,769,   O   1,810. 
Q  1,854.     Total  27,520  C.  F.  M. 

The  same  steel  plate  fan  previouslv  considered  will  deliver  the  required  amount 
of  air  and,  as  previously  noted,  its  outlet  is  42  in.  x  42  in.  or  equivalent  to  11,433 
lin.    pipes.     Then    the 

11432 

=  0.415 

27520 
Say    0.42,    the    number   of    1-in.    square    pipes   to    be    allowed    to   each    cubic    foot    of    air 
per    minute,    this    being   called    the    factor    (F).     This    factor,    however,    is    usually    made 
from    0.6    tor    shorter    systems    to    0.7    for    longer    systems    to    avoid    excessive    friction 
losses   and    high    velocities.     If    0.6    is    used: 


C.M.F. 

F. 

1-in. 

Sq.  Pipes 

3140  X 

0.6 

= 

1884 

3206  X 

0.6 

^ 

1924 

3274  X 

0.6 

= 

1964 

3496  X 

0.6 

-Zz; 

2098 

3578  X 

0.6 

— : 

2147 

3664  X 

0.6 

=r 

2198 

1729  X 

0.6 

= 

1037 

1769  X 

0.6 

— 

1061 

1810  X 

0.6 

— 

1086 

1854  X 

0.6 

= 

1112 

Duct  sizes  with  allowance  for  temperature  drop.  Method  No.  5. 

H   =     2198,  or  21  in.  x  22  in.  =     462  sq.  in.  of  duct. 

2198  +  2147  =  4345,  or  28  in.  x  29  in.  =  812  sq.  in.  of  duct. 
4345  -f  2098  =  6443,  or  33  in.  x  34  in.  =  1122  sq.  in.  of  duct. 
1112,  or  17  in.  x  17  in.  =     289  sq.  in.  of  duct. 

1112   -f    1086   =     2198,  or  21   in.  x  22  in.   =     462  sq.  in.  of  duct. 
3259,  or  25  in.  x  26  in.   =     650  sq.  in.  of  duct. 
4296,  or  28  in.  x  28  in.   =      784  sq.  in.  of  duct. 
10739,  or  40  in.  x  41   in.   =   1640  sq.  in.  of  duct. 
C   =    10739   +    1964  =    12703,  or  44  in.  x  44  in.   =    1936  sq.  in.  of  duct. 
B   =    12703   4-    1924   =   14627,  or  46  in.  x  46  in.   =   2116  sq.  in.  of  duct. 
A  =    14627   +    1884   =    16511,  or  49  in.  x  49  in.   =   2401  sq.  in.  of  duct. 
It  can  readily  be  seen  that  the  proper  quantity  of  air  will  be  delivered  to  maintain 
the  heat  equilibrium  and  that  the  duct  friction  is  kept  at  a  fairly  constant  point,  although 
not  quite  constant,  as  no  allowance  is  made  for  bends,  transformations,  etc..  and  while  the 
duct  sizes  thus  obtained  increase  toward  the  far  end  of  the  system  it  is  only  because  they 
are  expected  to  handle  a  prreater  quantity  of  air  at  the  same  friction  loss  per  foot  of  duct 
in  order  to  compensate  for  temperature  drop  in  the  duct. 


G  = 
K  and  F  = 
P  and  Q  = 
O  and  N  = 
M  and  L  = 
K  and  I  = 
E  and  J   = 


2198  +  1061 
3259  +  1037 
4296    -f   6443    = 
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H.  B.  SMITH  CO/S  PRINCESS  TWO-COLUMN  RADIATORS  FOR 
STEAM  AND  WATER 
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DIMENSIONS 

H  =  Total  overall  height. 
T  =  C.  to  C.  of  tappings. 
F  =  Floor  to  center  of  bottom  tapping. 
W  =  Width  of  radiator— 5  1/4  in. 
WL.  =  Width  of  radiator  legs— 6  1/4  in. 
S  =  Width  of  radiator  sections — 3  in. 
Nominal  Height 
of  Radiator  v       45-in.         37-in.         31-in.         25-in.         22-in.         x9  in. 

H  45  37  31  25  22  10 

T  38  3/8      30  3/8        24  3/8        18  3/8        16  3/8        12  3/8 

F  4  6/8         4  6/8         4  6/8         4  6/8         4  6/8         4  6/8 

Note:     For  legless  radiators  deduct  3  in.  from  H. 

For  extra  high  legs  add  1  in..  2  in..  3  in.,  or  4  in.  to  H.  and  to  F. 
On  all  radiators  extra  high  legs  are  special. 

TAPPING  DATA 

SYSTEM  I  Size  of  Radiator  Supply  Return 

I      Square  Foet  In.  Dlam.     In.  Diam. 

/Up  to  30  1  

Steam,  one-pipe  )  Over  30  up  to  60  11/4  

)  Over  60  up  to  120  11/2  

lOver  120  2  

( Up  to  50  1  3/4 

Steam,  two-pipe  <  Over  50  up  to  120  11/4  1 

<Over  120  1  1/2  1   1/4 

( Up  to  50  1  1 

Water  ^  Over  50  up  to  120  1   1/4  1  1/4 

<Over  120  1  1/2  1   1/2 

All  air  valve  tappings  are  1/8  in.,  them)  for  waKn*  rarliators  being  set  at  top. 
All  tappings  with  R.  H.  threads,  unless  othcrwiH*^  ordenxi. 
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Digitizod  h' 


r:r>r>gi< 


THE  HEATING   AND  VENTILATING    MAGAZINE— 1123    BROADWAY.   N.  Y.   CITY 


H.  B.  SMITH   CO.'S  PRINCESS  THREE-COLUMN   RADIATORS 
FOR    STEAM    AND    WATER 
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DIMENSIONS 

H  =  Total  overall  height. 
T  =  C.  to  C.  of  tapplnss. 
p  =  Floor  to  center  of  lx>ttom  tapping. 
W  =  Width  of  radiator. 
WL  =  Width  of  radiator  legs. 
S  =  Width  of  radiator  section. 
Nominal  Height 
of  Radiator  46-ln,         37-in.         31-ln. 

H  45  37  31 

T  38  3/=i       30  3/S       24  7/16 

P  4  5/845/84  5/8 


25-iQ. 
25 

18  9/16 
4  5/8 


22-in. 
22 

15  3/8 

4  5/S 


19  in. 
19 
12  9/16 

4  5/8 


Note:     Por  legless  radiators  deduct  3  in.  from  H. 

For  extra  high  legs  add  1  in..  2  in..  3  in.,  or  4  in.,  to  H.  and  F. 
On  all  radiators  extra  high  legs  are  special. 

TAPPING  DATA 

SYSTEM 

( Size  of  Radiator  Supply  Return 

\  Square  Feet  In.  Diam.  In.  Diam. 

/Up  to  30  1  

Steam,  one-pipe  J  Over  30  up  to  60  11/4  

lOver  60  up  to  120  11/2  

lOver  120  2  

( Up  to  50  1  3/4 

Steam,  two-pipe  -{Over  50  up  to  120  11/4  1 

/Over  120  1  1/2  1  1/4 

( Up  to  50  1  1 

Water  i  Over  50  up  to  120  1  1/4  1  1/4 

JOver  120  11/2  11/2 

All  air  valve  tappbigs  are  1  /8  in.,  those  for  wat«r  radiators  being  set  at  top. 
All  tappings  with  R.  H.  threads  unless  otherwise  ordered. 


RADIATORS-^HnST  Smith  Co/s  Three-CoL  Princess.      |  No.  28-L 
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method  for  supplying  plenty  of  1 
water  for  domestic  and  other 
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IDEAL  Hot  Water  Supply  Boilers 
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storage  tanks.  The  water  is  heated  rapidly 
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our  water- temperature - 
rise  tables. 
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as  well  as  new. 

IDKAL  Hot  Water  Supply  BoUer  connected  to  large  0^„H  fnr  ^hi^Hnl  hnnbJi>f 
horizontal  tank.  Sylphon  Water  Regulator  gives  uniform  »^^^0  J^'  ^P^^ui  QUOfUei. 
water  temperature.    Automatically  controlled. 
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Sales  Branches  and  Showrooms  in  all  the  large  cities 
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A  Study  of  Degrees  of  Discomfort 

Based  on  Temperature  Comfort  Tests  Made  at  the  Chicago  Normal  College  by 

Professor  J.  W.  Shepherd. 


During  the  intense  hot  spell  last  sum- 
mer the  New  York  World  published  the 
following  inquiry  on  its  editorial  page: 

"Showers  that  reduce  the  temperature 
and  increase  the  humidity  maintain  the 
same  average  discomfort.  Can  not  a 
method  of  registering  heat  and  humidity 
be  devised  by  which  their  combined 
devilishness  can  be  indicated  by  one 
figure?" 

This  brings  up  an  intricate  subject, 
but  one  in  which  there  is  considerable 
popular  interest;  the  average  man  does 
not  know  whether  88°  and  40%  humid- 
ity is  more  comfortable  than  85°  and 
80%  humidity,  and  indeed  few  engineers 
perfectly  familiar  with  the  relation  be- 
tween humidity  and  temperature  would 
be  able  to  answer  this  offhand.  The 
word  "humidity,"  of  course,  means 
moisture  in  the  air  and  is  usually  ex- 
pressed either  as  "absolute"  humidity 
(the  weight  in  grains  of  the  water  con- 
tained in  1  cu.  ft.  of  air  in  the  form  of 
vapor)  or  as  "relative"  humidity  (the 
percent  of  water  contained  in  the  air 
based  on  what  the  air  could  contain 
when  saturated).  "Relative"  humidity 
is  what  is  commonly  meant  when  simply 
"humidity"  is  designated.  How  in- 
creased humidity  makes  us  feel  hot  and 
uncomfortable  is  well  known,  but  the 
exact  relation  can  only  be  determined 


by  the  "feelings"  of  the  average  indi- 
vidual. 

Nevertheless  such  a  relation  does  ex- 
ist and  while  its  derivation  is,  perhaps, 
somewhat  complex,  the  results  can  be 
tabulated  into  an  easily  comprehensible 
form.  The  entire  relationship,  depend- 
ing on  the  average  person's  feelings,  was 
tested  and  registered  in  a  most  thorough 
manner  by  Prof.  J.  W.  Shepherd  in  the 
experimental  room  of  the  Chicago 
Normal  College  during  1912;  these  tests 
extended  over  a  period  of  three  months 
and  involved  many  experiments  on  a 
large  number  of  people.  Dr.  E.  Vernon 
Hill,  of  the  Chicago  Department  of 
Health,  plotted  the  results  on  a  chart 
and  developed  a  formula  which  shows 
what  humidity  would  be  considered  as 
ideally  comfortable  by  the  average  per- 
son at  any  given  temperature  between 
54°  and  79°  F.  The  formula  deduced 
from  the  experiments  is  that 

H  =  100  —  4  (T  —  54)  or 
H  =  316  — 4T 
When  H  =  the  relative  humidity  and 
T  =  any     temperature     between 
54  and  79°  F. 

This  formula  can  be  solved  for  either 
H  or  T  if  the  other  is  assumed. 

Thus  at  70°  temperature,  the  desirable 
humidity  is  36%,  while  at  65°  we  can 
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Stand   56%   humidity  with   equal   com- 
fort. 

A  careful  inspection  of  this  chart  and 
a  little  experimenting  with  the  formula, 
shows  that  with  the  increase  of  1°  of 
temperature  or  of  4%  humidity  the  dis- 
comfort is  equal.  To  apply  this  to  the 
matter  of  temperatures  above  79°  or 
below  54*^  it  is  only  necessary  to  take 
the  humidity  reading  obtained  at  the 
time  in  question,  find  the  temperature 
which  will  give  absolute  comfort  with 
that  amount  of  humidity  and  subtract 
this  temperature  from  that  actually  ob- 
tained, thus  obtaining  the  number  of 
Fahrenheit  degrees  above  the  comfort- 
able point  under  those  conditions,  or,  in 


other  words,  the  number  of  degrees  of 
discomfort. 

The    most    comfortable    temperature 
based  on  the  above  formula  for  any  per- 
centage of  humidity  is  as  follows: 
Relative  Comfortable 

Humiaity  Temperature, 

Per  Cent.  Degrees  Fahr. 

0  79 

4  78 

8  77 

12  76 

16  75 

20  74 

24  73 

28  72 

32  71 


o 


^       5       g       §       R      8 


o 

ON 


'•degree:  of  DISCOMFORT"  CHART. 
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Relative 
Humidity 
Per  Cent. 

36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 
100 


Comfortable 

Temperature 

Degrees  Fahr. 

70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 

Under  ordinary  conditions  the  out- 
side humidity  usually  ranges  from  50% 
to  80%  and  supposing  a  temperature  of 
90°  is  recorded  with  60%  humidity  it  is 
plain  that  the  ideal  temperature  at  60% 
humidity  is  64*^  F.  and  the  degrees  of 
discomfort  are  therefore  90  —  64,  or 
26° ;  whereas  if  87°  were  recorded  with 
80%  humidity  the  ideal  temperature  un- 
der the  80%  would  be  59°  and  the  87° 
(actual)  —  59°  (ideal)  would  be  28° 
of  discomfort. 

This  difference  should  be  known  as 
"degrees  of  discomfort"  and  should 
furnish  a  reliable  basis  of  comparison. 
To  check  this  it  is  only  necessary  to 
remember  that  4%  increase  in  humidity 
is  equal  to  1°  rise  in  temperature.  Thus 
the  87°  and  80%  humidity  is  a  20% 
increase  in  humidity  over  90°  and  60% 
or  is  equivalent  to  a  temperature  of 
20 

87  H =  87  +  5  or  92° 

4 
showing  2°  increase  in  discomfort,  which 
checks  exactly  with  the  result  given. 

It  is  becoming,  however,  a  more  and 
more  recognized  fact  that  with  outside 
air  conditions  a  breeze  of  greater  or  less 
intensity  is  quite  likely  to  be  encount- 
ered. Under  such  conditions  an  allow- 
ance must  be  made  for  the  air  move- 


ment and  sohie  other  method  used,  either 
to  modify  the  result  obtained  by  the 
method  just  explained,  or  an  entirely 
different  basis  of  comparison  used. 

Investigations  along  this  line  have  dem- 
onstrated in  a  matter  reasonably  con- 
clusive that  under  certain  velocities  of 
air  movement,  at  a  given  dry  bulb  temp- 
erature, a  person  will  be  most  comfort- 
able when  the  wet  bulb  stands  at  a  cer- 
tain level. 

Experiments  by  the  same  authorities 
already  quoted  show  that  for  various 
velocities  of  air  movement  the  wet  bulb 
must  be  about  as  follows : 

COMFORT  RELATIONS 

Velocity  of  Air  Wet  Bulb  Temperature 
(Miles  per  Hour)  (Degrees  F. 


Still  Air 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


56 

58.5 

61 

62.5 

63.5 

64.5 

65.5 

66. 

66.5 

67. 

68. 


Having  the  proper  wet  bulb  tempera- 
ture for  a  given  air  velocity  and  dry 
bulb  it  is  a  simple  matter  to  determine 
what  percent  of  humidity  must  accom- 
pany this  state  since  the  relative  humid- 
ity governs  the  depression  of  the  wet 
bulb.  ' 

In  Fig.  1  the  dry  bulb  temperatures 
are  plotted  vertically  and  the  relative 
humidity  percentages  horizontally.  On 
this  chart  are  laid  out  curves  giving  cer- 
tain wet  bulb  temperatures,  these  curves 
covering  the  proper  wet  bulb  readings 
for  still  air,  air  at  1  mile,  2  miles,  3 
miles,  5  miles  and  10  miles  velocity. 

Thus,  for  the  example  previously 
quoted  with  90°  and  60%  humidity- 
still  air — the  proper  humidity  is  read  by 
following  the  60%  line  up  from  the 
bottom  toward  the  top  until  it  intersects 
the  "still  air"  line  and  then  reading  at 
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the  left  of  the  table  the  proper  tempera- 
ture—or about  65°.  Therefore  90°  — 
65°  =  25°  excess  or  25  "degrees  of  dis- 
comfort." And  for  87°  and  8O9&  rela- 
tive humidity  the  proper  temperature 
should  be  60°  thus  giving  87°  —  60° 
=  27°  of  discomfort  which  results  close- 
ly approximate  those  obtained  by  the 
first  method.  If  a  2-mile  wind  had  been 
blowing  on  the  day  with  87°  and  80%, 
however,   the  proper  temperature   read 


from  the  "two-mile"  curve  would  then 
have  been  65°  and  the  degrees  of  dis- 
comfort 87°  —  65°  or  22°,  showing  that 
a  slight  breeze  would  render  the  87° 
day  more  endurable. 

On  Fig.  1  the  straight  diagonal  line 
has  been  laid  in  to  show  the  relation  be- 
tween the  results  obtained  by  the  first 
method  and  the  curves  obtained  by  the 
second  method,  together  with  the  allow- 
ances for  wind  velocity. 


Development  in  Heating  and  Ventilation  During 
the  Past  Five  Decades 


In  a  review  of  the  advances  made  in 
the  art  of  heating  and  ventilation,  con- 
tributed by  Werner  Nygren,  C.  E.,  to 
Record  and  Guide,  Mr.  Nygren  says, 
among  other  things: 

Air  is  the  oldest  of  the  three  mediums 
used  as  heat  carriers.  Before  water  and 
steam  were  even  thought  of  for  this 
purpose,  hot  air  or  furnace  heat  was  in- 
troduced and  distributed  in  about  the 
same  manner  as  is  done  with  the  furnace- 
heating  systems  of  the  present  time. 

In  the  natural  order  of  things,  the 
first  steam  and  water  heating  systems 
were  of  a  home-made  order.  At  the 
outset  or  pioneer  period  of  the  modern 
heating,  there  was  not  only  the  lack  of 
the  present-day  knowledge  gained  by 
experience,  but  also  the  uncertainty  of 
what  material  was  best  suited  for  pipes, 
heaters  and  boilers.  The  piping  used 
was  mostly  made  up  of  a  hub-jointed 
cast-iron  pipe,  with  caulked  joints,  as- 
sembled in  about  the  same  manner  as 
our  present  cast-iron  drain  piping.  Radi- 
ating surface  was  also  made  up  in  this 
manner  and  the  boilers  were  either  made 
specially  for  each  installation  according 
to  the  designer's  own  notion  or  else  such 
available  types  of  boilers  as  were  then 
in  use  for  operating  steam  engines  were 
selected  for  this  duty. 


One  of  the  earliest  improvements  was 
the  introduction  of  the  wrought-iron 
pipe  assembled  by  screw  joints  and 
flanges  and  the  use  of  wrought-iron 
pipe  coils.  A  further  step  towards  re- 
finement was  made  by  the  invention  of 
the  radiator,  which  first  made  its  ap- 
pearance in  the  early  fifties.  Quite  un- 
like most  other  innovations,  the  radiator 
in  its  earlier  form  was  so  efficient  that 
but  a  very  slight  increase  has  been  pos- 
sible in  all  these  years. 

Indirect  heating,  like  the  direct  meth- 
od, was  first  accomplished  with  pipe 
coils.  Indirect  radiators  made  of  cast- 
iron  came  into  use  about  1860.  The 
original  pattern,  known  as  the  "pin" 
pattern  indirect  radiator,  is  still  being 
manufactured  and  used  in  competition 
with  numerous  other  types  of  more  re- 
cent design. 


SECTIONAI,       CAST-IRON       BOILERS 
MADE    ABOUT     1850. 


FIRST 


The  first  sectional  cast-iron  boiler  of 
the  type  at  present  used  for  steam  and 
hot  water  heating  was  made  about  1850. 
but  did  not  come  into  general  use  until 
in  the  early  sixties.  This  has  no  refer- 
ence to  the  power  boilers  of  the  section- 
al   water-tube    type    which    were    con- 
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ceived  Drior  to  the  year  1800,  but  were 
not  widely  used  until  some  time  later 
and  were  of  but  little  merit  until  in  the 
sixties,  when  they  began  to  develop 
along  the  lines  of  their  present-day 
form. 

LITTLE  CHANGE  BETWEEN  1860  AND  1888. 

During  the  time  that  elapsed  between 
the  introduction  of  radiators,  sectional 
boilers  and  other  specialties  which  gave 
the  steam  heat  its  present  character  and 
until  about  1888  the  demand  for  this 
form  of  heat  was  greatly  increased  with- 
out any  noteworthy  changes  in  its  ap- 
plication except  that  exhaust  steam  more 
and  more  came  into  use.  At  the  end  of 
this  period,  however,  something  hap- 
pened which  gave  steam  heating  new 
impetus  and  added  prestige,  viz.,  the 
invention  of  automatic  heat  control  and 
the  introduction  of  specialties  for 
vacuum  heating  a  few  years  later. 

"  THE  ADVANCE  OF  VACUUM    HEATING 

Vacuum  heating,  which  first  appeared 
in  the  early  nineties,  came  very  rapidly 
into  use  in  steam-heated  buildings, 
equipped  with  power  plants,  because  it 
provided  an  effective  method  for  dis- 
tributing the  exhaust  steam  for  heating 
without  imdue  back  pressure  on  engines, 
pumps,  etc. 

While  the  basic  patents  of  the  system 
remained  in  force,  the  appliances  used 
in  connection  therewith  were  sold  to  the 
trade  together  with  licenses  for  opera- 
tion of  the  systems  in  the  buildings  for 
which  they  were  bought.  Lately,  and 
since  these  patents  have  expired,  the 
appliances  are  sold  without  any  oper- 
ating rights  and  incidentally  with 
greater  competition  and  much  less  claim 
for  economy  in  operation  than  formerly 
was  the  case.  This  is  not  intended  to 
imply  that  the  use  of  vacuum  as  an 
agency  for  induced  steam  circulation 
that  reduces  back  pressure  is  not  fraught 
with   a   certain   economy   or   that   this 


economy  has  been  reduced  by  the  in- 
fluence of  competition.  On  the  con- 
trary, the  latest  appliances  of  the  older 
systems  now  in  existence  are  more 
efficient  than  ever. 

RETURN   LINE  AND  AIR  LINE   SYSTEMS. 

From  the  very  beginning  there  have 
been  two  types  of  vacuum  systems  in 
use.  One  of  these  systems,  known  as 
the  return-line  system,  is  used  very 
extensively  at  the  present  time.  The 
function  of  this  system  is  to  expel  both 
air  and  water  of  condensation  through 
an  automatic  return  valve  attached  to 
the  outlet  of  each  radiator  and  heat 
source  of  the  heating  apparatus.  This 
valve  discriminates  between  the  steam 
which  is  to  be  retained  and  the  water 
and  air  which  are  to  be  expelled.  In  this 
system  the  entire  return  piping  is  under 
suction  from  a  pump  which  maintains  a 
vacuum  as  needed  and  pumps  the  con- 
densation water  and  air  to  a  separating 
tank,  whence  the  water  is  then  returned 
for  boiler  feed.  A  modification  of  the 
vacuum  return-line  system  is  what  is 
commonly  known  as  the  open  return- 
line  system,  which  differs  principally  in 
that  the  water  of  condensation  and  the 
air  with  it  are  discharged  by  gravity 
directly  to  the  separating  tank,  the 
vacuum  pump  being  omitted. 

The  other  vacuum  system,  which  also 
is  in  use  at  present,  is  known  as  the  air- 
line vacuum  system.  The  function  of 
this  system  is  to  expel  air  from  each 
radiator  and  heat  source  served  by  the 
heating  system  through  an  automatic 
air  valve  which  discriminates  between 
steam  and  air.  The  vacuum,  which  in 
this  system  is  confined  only  to  the  air 
lines,  was  first  produced  by  a  steam 
ejector  discharging  the  air  to  the  at- 
mosphere. Lately,  however,  this  sys- 
tem is  as  frequently  operated  by  vacuum 
pump  as  ejector.  The  air-line  vacuum 
system  is  best  suited  for  one-pipe  heat- 
ing systems,  although  it  is  occasionally 
used  also  in  connection  with  two-pipe 
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systems.  The  vacuum  return-line  sys- 
tem, however,  is  only  applied  in  connec- 
tion with  two-pipe  systems. 

MECHANICAL  VENTILATION  OF  BUILDINGS 
A  COMPARATIVELY  RECENT  DEVELOPMENT. 

Little  was  done  towards  the  applica- 
tion of  mechanical  ventilating  until  re- 
cent years,  although  it  appears  from  old 
records  that  ventilating  fans  of  crude 
form  were  in  use  more  than  250  years 
ago  for  ventilating  mines.  Up  to  about 
1870  fans  were  used  mainly  for  special 
industrial  processes  and,  with  few  ex- 
ceptions, the  ventilation  of  buildings  as 
we  know  it  today  was  either  ignored  or 
made  to  depend  upon  natural  air  move- 
ment secured  by  physicial  properties  of 
the  atmosphere. 

When  consideration  was  first  directed 
to  the  application'  of  mechanical  means 
of  ventilation,  the  largest  and  most 
prominent  places  of  assembly  naturally 
received  the  first  attention.  To  begin 
with,  however,  the  use  of  mechanical 
devices  was  usually  an  afterthought  and 
resorted  to  after  the  buildings  were 
completed  and  when  it  had  been  found 
by  bitter  experience  that  the  more  prim- 
itive method  of  ventilating  by  heated 
shafts  and  chimneys  could  not  produce 
satisfactory  atmospheric  conditions. 

The  House  of  Commons  in  England 
affords  one  of  the  earliest  European 
examples  of  this  kind.  After  many  at- 
tempted improvements  of  the  ventila- 
tion of  this  building  the  idea  of  moving 
the  air  by  mechanical  means  was  finally 
conceived  in  1736  and  a  centrifugal  fan 
was  installed,  which  remained  in  service 
until   1820. 

Another  and  more  recent  case  was  the 
U.  S.  Custom  House  in  Boston.  Bids 
for  mechanical  ventilating  apparatus  for 
this  building  were  advertised  for  in  1846 
after  the  building  had  been  erected.  The 
apparatus  then  installed  incorporated  a 
steam-driven  fan,  which  was,  perhaps, 
the  first  of  its  kind  in  this  country. 

The  next  fan  installation  appears  to 
have  been  that  in  the  Utica,  N.  Y.,  In- 


sane Asylum.  After  this  mechanical 
ventilating  apparatus  came  into  use  more 
rapidly,  until  the  present  stage  of  de- 
velopment has  been  reached. 

Fans  of  the  present  type  did  not  come 
into  general  use  until  in  the  seventies 
when  the  self-contained  steel-encased 
fan  was  put  on  the  market  for  ventilat- 
ing purposes.  The  introduction  of  this 
type  fan,  together  with  the  development 
of  the  steam-tempering  coil  and  the 
improved  method  of  operating  ventilat- 
ing fans  with  steam  engines  driving  di- 
rectly on  the  fan  shafts,  gave  the  fan 
practice  a  new  character.  In  later  years 
electric  motors  have  gradually  taken  the 
lead  over  steam  engines  for  the  op>era- 
tion  of  ventilating  fans,  on  account  of 
their  greater  convenience  in  operation 
and  attendance  and  because  motors  lend 
themselves  more  readily  for.  installations 
in  out-of-way  places  than  steam  engines, 
besides  which  they  can  be  made  to  ope- 
rate practically  without  any  noise  or 
vibration,  which  is  usually  essential  in 
ventilating  work. 

In  our  modem  buildings  space  con- 
ditions must  be  carefully  considered  and 
conserved  in  order  to  find  room  for  all 
the  appliances  and  machinery  that  goes 
to  make  up  the  mechanical  equipment. 
This  situation  has  crowded  out  the  cone 
fan  as  a  supply  blower  in  favor  of  its 
own  offspring,  the  steel-encased  centrif- 
ugal fan.  For  the  same  reason  it  has 
also  been  superseded  as  an  exhaust  fan 
by  fans  of  more  suitable  types. 

For  exhausting  air,  both  the  so-called 
disc  (or  propeller)  fan  and  the  centrif- 
ugal fan  are  used.  The  former  has 
gradually  gained  in  favor  on  account  of 
the  comparatively  little  power  this  fan 
uses  when  handling  air  at  low  velocities 
as  is  the  case  with  most  of  the  present- 
day  exhaust  systems.  It  also  offers  less 
hindrance  to  the  escape  of  the  air  by 
natural  draft  when  not  operated ;  a  valu- 
able feature  in  exhaust  systems  ter- 
minating at  the  roof,  which  is  the  case 
in  most  installations. 

The  origin  of  the  principle  on  which 
the  disc  fan  is  founded  dates  back  to 
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the  time  of  the  ancient  Archimedes 
screw.  At  the  present  time  there  are 
several  forms  of  disc  fans  which  are 
variously  used  for  exhausting  air,  for 
producing  air  currents,  for  fanning 
effect  and  as  local  ventilators  set  in  the 
wall  openings.  The  disc  type  fan  is, 
however,  but  very  seldom  used  as  a 
blower  fan  inasmuch  as  it  is  incapable 
of  creating  the  higher  pressures  usually 
encountered  in  air-supply  systems. 

DEVEU)PMENT  OF   MULTIBLADE   FANS 

The  blast  wheel  of  the  original  steel- 
encased  centrifugal  fan  was  of  the 
paddle-wheel  type.  The  more  compact 
"multi-blade"  type  of  fan  wheel  which 
came  into  use  in  1908,  made  the  fan 
housing  less  bulky,  an  advantage  that 
was  quickly  appreciated  and  soon  made 
this  newer  type  fan  very  popular. 

Apart  from  the  various  other  im- 
provements that  have  been  made  from 
time  to  time,  the  following  new  features 
might  be  mentioned :  The  cooling  of  in- 
door atmosphere  by  refrigeration,  well 
water  and  water  spray ;  the  introduction 
of  the  air  washer  for  cleansing  the  air 
and  the  invention  of  the  steam  humidi- 
fier and  the  automatic  control  of  both 
temperature  and  humidity. 

CHEESE   CLOTH   SCREENS  AND  AIR   WASH- 
ERS. 

The  old  method  of  filtering  air 
through  cheese  cloth  is  still  in  use  for 
screening  out  dust  and  other  mechanical 
impurities.  The  common  practice  about 
thirty  years  ago  was  to  make  up  this 
filtering  medium  in  form  of  bags,  but 
the  more  modem  method  is  to  stretch 
the  cheese  cloth  on  vertical  frames  set 
in  V-shaped  holders,  thus  securing  the 
requisite  filter  area  in  a  more  compact 
form. 

The  air  washer  as  applied  to  ventila- 
tion work  came  into  use  about  1900.  The 
steam  humidifier,  together  with  the  au- 
tomatic humidity  control  by  the  humido- 
stat,  appeared  two  or  three  years  be- 


fore. The  steam  humidifiers  now  in 
use  are  of  two  types,  one  causing  the 
evaporation  of  water  from  a  pan,  placed 
in  the  air  passage  by  means  of  a  steam 
coil  in  the  water  and  the  other  releasing 
low-pressure  steam  directly  to  the  air 
through  perforated  nozzles  covered  with 
lamp  wick  material. 

MASONRY  AIR  DUCTS 

The  old  method  of  conducting  air  for 
ventilation  through  masonry  ducts  and 
flues  formed  in  the  building  construction 
is  but  seldom  resorted  to  at  present. 
Ducts  and  flues  made  of  galvanized  iron 
are  instead  used  for  this  purpose  be- 
cause of  their  greater  efficiency  due  to 
decreased  friction,  decreased  air  leakage 
and  increased  cleanliness. 

PIPE   COVERINGS. 

The  precautions  which  had  to  be  taken 
against  undue  heat  losses  and  disagree- 
able eflfects  from  the  hot  pipes,  flues, 
etc.,  have  brought  into  use  various  forms 
of  non-conducting  covering.  Among  the 
first  materials  used  for  this  purpose  was 
hair  felt,  a  covering  material  which  con- 
sisted of  cow's  hair  and  which,  when 
carefully  applied,  provided  a  very 
efficient  nonconductor.  It  was  found, 
however,  to  have  one  very  serious  de- 
fect,— i.  e.,  under  the  action  of  heat 
vermin  bred  rapidly  in  this  material. 
Its  use  as  an  insulating  material  for  hot 
surfaces  is  therefore  now  limited  mostly 
to  temporary  covering  of  pipes  during 
building  construction  operations.  The 
modem  covering  both  for  pipes  and 
other  hot  surfaces  is  mostly'  made  of 
mineral  substances,  such  as  asbestos, 
magnesia,  diatomaceous  earth,  etc.  Cov- 
ering for  pipes  and  fittings  is  made  up 
in  sectional  form  and  canvas  jacketed 
whereas  covering  for  other  purposes  is 
usually  made  in  blocks  or  sheets  for 
convenient  application  and  either  fin- 
ished oflF  with  plastic  cement  or  encased 
in  canvas,  glued  or  sewed  on. 

The  matter  of  non-conducting  cover- 


Digitized  by 


Google 


18 


THB  HEATING  AND  VENTILATING  MAGAZINE 


Atigun 
1918 


ing  is  given  very  careful  consideration 
in  present-day  practice,  as  it  is  realized 
that  proper  protection  in  this  respect 
has  an  important  bearing  not  only  on 
the  economy  of  operation  of  heating 
and  ventilating  apparatus,  but  also  on 
the  results  to  be  accomplished. 

SI<OW  DeVEI/)PMENT  OP  SCIENCE  OF  HEAT- 
ING. 

From  the  scientific  aspect  a  great  deal 
of  valuable  information  has  been  gath- 
ered during  the  evolution  of  the  heating 
and  ventilating  practice.  The  science 
on  this  subject  did  not  develop  very 
rapidly,  however.  Its  path  was  beset 
with  conflicting  theories  and  whims 
which  had  to  be  eliminated  before  data 
of    scientific    and    practical     character 


would  be  accepted.  Some  very  simple 
facts  and  theories  were  literally  dragged 
forth  from  obscurity  by  repeated  fail- 
ures in  obtaining  uniform  results,  be- 
cause of  the  fact  that  physical  laws  had 
been  overlooked. 

A  striking  example  of  this  is  the  old 
method  of  sizing  radiators  on  the  cubic 
foot  basis.  For  a  very  long  time  the 
simple  and  obvious  theory  that  the  heat 
requirements  of  a  room  are  in  direct 
proportion  to  the  room  exposure  was 
lost  sight  of,  and  until  this  theory  was 
applied  it  was  customary  to  allot  heat 
in  direct  proportion  to  the  cubic  con- 
tents with  an  arbitrary  allowance  for 
extra  severe  conditions.  This  method 
occasionally  and  repeatedly  resulted  in 
huge  failures,  but  is  still  used  to  some 
extent. 


Meeting  the  High  Cost  of  Heating  and 
Ventilating  Apparatus 

A  Discussion  Based  upon  an  Article  in  the  March,  1918,  Issue,  Advocating  the 
Use  of  Pipe  Coils  as  an  Economy  Measure. 

By  George;  t.  mott. 


In  the  study  or  application  of  heat- 
ing equipment,  a  reduction  in  cost  of 
installation  without  injury  to  the  suc- 
cessful plant  condition,  is  to  be  com- 
mended. This  question,  therefore,  is 
one  which  exihibits  an  interest  not 
only  in  the  welfare  of  the  trade,  but 
also  in  that  of  the  inyestor. 

The  development  of  heating  equip- 
ment of  all  kinds,  and  this  can  embrace 
every  functioning  device,  whether  a 
radiator,  boiler,  fan,  motor  or  valve, 
has  been  developed  not  only  commer- 
cially but  scientifically  with  a  view  to 
its  capacity  of  output,  its  economy  of 
operation,  its  stability  and  its  initial 
cost.  These  features  are  of  necessity 
s)monymous  with  progress,  and  prog- 
ress, in  a  sense,  is  synonymous  with 
commercial  success. 


To  revert,  as  was  proposed  by  a 
writer  in  The  Heating  and  Ventilat- 
ing Magazine  for  March,  to  a  type  of 
heating  equipment  (pipe  coils),  at  its 
zenith  of  popularity  perhaps  25  years 
ago,  does  not  apparently  imply  a  very 
high  order  of  faith  or  confidence  in  the 
development  of  radiating  surfaces  dur- 
ing the  intervening  period. 

LARGE  GLASS  AREAS  LEAVE  LIMITED  SPACE 
FOR    HEATING    SURFACES 

The  large  glass  areas  required  by  law 
for  school  work  and,  by  the  law  of 
economy,  for  other  classes  of  building, 
provide  but  limited  areas  for  the  in- 
stallation of  heating  surface.  This 
large  glass  area  is  also  a  potent  factor 
in  the  quantity  of  heating  surface  re- 
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FIG.   1.— SCHEME  PROPOSED  FOR  USING  PIPE   COII^S  IN  HEATING   SCHOOI^  BUII^DINGS. 


quired,  so  that  the  four  or  six-pipe  1-in., 
1^-in.,  or  lj4-in.  pipe  coil,  as  pre- 
viously used,  no  longer  meets  the  re- 
quirements. 

The  item  of  space  condition,  always 
a  factor  to  be  dealt  with,  is  not  one 
easily  met  by  the  pipe-coil  proposition. 
The  suggested  coils  illustrated  in  the 
article  referred  to,  would  not  meet  the 
stated  requirements.  In  any  event,  the 
scheme  outlined,  in  which  coils  are 
placed  underneath  the  window-sill,  in 
the  path  of  an  air  supply,  would  re- 
quire a  recessed  space  beneath  the 
window  to  enable  the  coil  and  ducts  to 
be  properly  enclosed. 

In  the  smaller  school,  in  which  this 
type  of  installation  would  only  be  ap- 
plicable, there  is  little  opportunity  to 
provide  nifficient  recrrs  denth  to  install 
the  necessary  flue  and  coil  surface  and 


there  are  few,  if  any,  communities 
which  provide  schoolrooms  of  such  di- 
mensions as  to  make  it  permissible  to 
take  up  so  much  space  from  the  school- 
room. In  most  instances,  the  munici- 
pal or  State  ordinances  prohibit  the  ex- 
tension of  such  projections  into  the 
aisle  beyond  a  very  limited  degree,  in 
consequence  of  which  it  is  necessary,  in 
providing  sufficient  heating  surface  for 
any  particular  building  of  modem  con- 
struction, to  use  a  type  of  surface  of 
materially  greater  compactness  than 
pipe  coils.  If  this  surface  so  substi- 
tuted for  the  pipe  coil,  should  be  of 
equal  or  greater  thermal  transmission 
value,  and  be  easier  to  handle  and 
erect,  and  if  the  first  cost  of  this  prod- 
uct should  not  exceed  that  of  the  pipe 
coil,  the  problem  would  be  solved  by  a 
process   of   elimination. 
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WALL    RADIATION    AS    A    SUBSTITUTE    FOR 
PIPE   COILS 

It  is  presumed,  from  the  comparative 
B.  T.  U.  figures  given  in  the  article 
under  discussion  of  300  versus  250, 
that  the  cast-iron  radiation  referred  to 
is  of  the  type  generally  known  as  col- 
umn radiation.  This  being  the  case 
and  for  comparison  with,  say,  a  five  or 
six-pipe  1-in.  or  lj4-in.  pipe  coil,  the 
ratios  would  be  absolutely  correct.  The 
use  of  wall  radiation,  however,  in  this 
connection,  seems  not  to  have  been  con- 
sidered. 

As  far  as  the  efficiency  of  wall  radia- 
tion is  concerned,  it  has  been  shown  in 
successive  series  of  tests  made  period- 
ically and  covering  many  years,  that  the 
efficiency  of  a  wall  radiator  of  approved 
type  is  equal,  in  every  respect,  to  that 
of  a  pipe  coil,  and,  as  a  matter  of  fact, 
in  many  instances  and  circumstances, 
it  has  been  found  to  exceed  the  pipe 
coil.  In  the  writer's  experience,  it  has 
usually  and  more  frequently  been  found 
possible  to  reduce  the  amount  of  sur- 
face specified  when  using  wall  radia- 
tion below  that  of  the  pipe-coil  surface. 
When  comparisons  are  drawn,  between 
the  transmission  value  of  wall  radiation 
as  against  the  box  coil  and  under  gravity 
conditions,  the  wall  radiator  exhibits  a 
marked  superiority  over  the  pipe  coil, 
running  as  high  as  30%.  This  is  gen- 
erally due  to  the  increased  convective 
value  of  the  wall  radiator. 

HIGH  COST  Ot  PIPE  AND  LABOR  A  FACTOR 

Another  point  to  be  considered  in 
discussing  the  economy  of  pipe-coil 
surface  is  that  the  material  for  pipe-coil 
construction  of  today,  is  excessively 
high,  and  both  pipe  and  labor  are  al- 
most equally  scarce,  in  consequence  of 
which  both  of  these  features  carry  a 
premium  which  does  not  occur  in  the 
construction  of  wall  radiation.  An 
enormous  shrinkage  in  the  quantity  of 
small-pipe  on  the  market  and  the  urgent 
need  for  pipe  in  our  industrials  and 
for  ship  building  would  seem  to  carry 


with  it  a  demand  to  use  cast-iron  sur- 
face wherever  possible,  if  only  as  a 
patriotic  measure.  But  where  these 
measures  involve  also  a  greater  econo- 
my, the  answer  seems  imperative. 

Actual  current  installation  costs, 
based  on  a  comparison  between  pipe 
coil  and  wall  radiation,  using,  in  the 
first  instance,  a  six-pipe  lj4-in-  coil, 
approximately  100  ft.  in  length  (which 
is  the  most  favorable  pipe  coil  which  it 
is  possible  to  construct  from  a  cost 
point  of  view  and  based  on  the  low 
market  quotation  applicable  to  car- 
load lots),  compared  with  a  well-known 
make  of  wall  radiation  at  the  recent 
advance  and  at  sheet,  shows  a  reduc- 
tion in  the  cost  of  erected  wall  radiator 
units  in  excess  of  1  and  Yz  cents  per 
square  foot.  Moreover,  it  is  obvious 
that  the  cost  of  handling  and  erecting 
wall  radiation  will  be  far  below  that  of 
the  labor  expended  in  the  building  and 
erecting  of  pipe  coils. 

Where  the  features  of  relative  ap- 
pearance and  stability  are  increased 
and  where  the  depreciation  and  repairs 
are  correspondingly  decreased,  and 
where  the  wall  radiation  lends  itself  so 
admirably  to  the  space  conditions  per- 
missible in  the  newer  type  of  buildings, 
it  would  appear  that  the  aggregate  bene- 
fits to  be  derived  from  the  installations 
of  this  surface,  over  the  old-time  pipe 
coil,  were  manifold.  It  is  also  true  that 
the  several  features  and  conditions  out- 
lined in  the  article  in  question,  for  gen- 
eral reduction  in  the  cost,  relating  to 
arrangement  and  connections,  valves, 
etc.,  are  equally  applicable  in  every 
respect  to  wall  radiation,  and  the  t)rpe 
of   plant   selection   is   equally   optional. 

It  would  further  seem,  in  comparing 
the  sketches  with  the  current  practice 
of  installing  direct-heating  surface  in  a 
classroom,  providing  for  such  thermal 
losses  as  occur  in  a  building,  that  it 
would  not  be  a  matter  of  economy  to 
install  an  amoimt  of  surface  which 
would  be  employed  only  in  raising  a 
given  volume  of  air  through  a  tempera- 
ture range  of  10*^  when  the  installation 
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of  direct  wall  radiation  would  be  capa- 
ble of  offsetting  the  thermal  losses  re- 
ferred to,  by  the  delivery  of  air  under  , 
gravitation  through  a  temperature  in- 
crease of  from  35°  to  40°.  It  would 
further  seem  that  no  economy  would 
result  with  such  a  scheme  as  proposed 
since  no  provision  has  been  made  for 
heating  during  the  early  morning  period 
when  it  is  necessary  to  bring  the  school 
up  to  a  living  temperature  when  not 
occupied.  It  is  obvious  that  if  this 
coil  surface  is  so  installed  as  to  give 
increased  temperature  range  of  but  10% 
under  the  velocity  due  to  the  fan  action, 
its  operation  during  the  early  morning 
hours  under  gravitation  would  be,  to  all 
intents  and  purposes,  relatively  negligi- 
ble. This  would  argue  the  necessity  of 
operating  the  plenum  system  not  only 
during  the  period  of  occupancy  but  also 
during  that  period  of  time  previous 
when  the  warming  of  the  building  to  a 
livable  temperature  was  being  accom- 
plished. 

Therefore,  as  the  scheme  suggested 
does  not  provide  the  flexibility  necessary 
to  cover  the  several  conditions  of  opera- 
tion implied  and  as  first  cost  appears  to 
be  the  only  point  of  consideration,  it 
might  be  sv^gested  that  the  idea  be 
carried  a  step  further  by  having  the 
direct  surface,  so  called,  entirely  elimi- 
nated, and  the  entire  equipment  grouped 
into  a  single  plenum  chamber. 

It  is  a  matter  of  questionable  econo- 
my, to  substitute  brick  for  sheet  metal 
flues,  not  only  as  to  first  cost,  but  also 
as  to  space  conditions,  as  it  is  obvious 
that  a  galvanized  flue  of  dimensions 
corresponding  to  those  of  a  brick  flue 
occupies  naturally  less  space,  and  this 
space  economy  does  not  appear  to  be  in- 
corporated in  the  proposed  scheme, 
where  the  group  of  several  flues  in 
brick  would  occupy  practically  the  same 
amount  of  space  required  by  the  larger 
galvanized  flue. 

ANAI.YSIS  OF   PROPOSED  SCHEME 

An  analysis  of  the  proposed  scheme 
would    appear   as    follows,    basing    our 


calculations,  on  a  small  school,  dnd 
making  no  provision  for  an  auditorium, 
halls,  or  other  adjuncts,  and  accepting, 
in  each  instance,  40-pupil  classrooms 
on  the  usual  30  cu.  ft.  basis  and  assum- 
ing that  the  entire  quantity  of  air  de- 
livered to  each  classroom  shall  pass 
through  two  successive  temperature 
steps  and  through  a  total  range,  at  zero, 
from  zero  to  100°,  and  successively 
through  the  surface  installed  directly 
in  the  classroom,  from  100°  to  115° 
(the  70°  figure  quoted  in  the  article  as 
the  final  temperature  of  air  delivered  to 
the  classroom  being  insufficient  to  main- 
tain 70°  in  zero  weather)  and  assuming, 
further,  that  the  particular  classroom 
under  analysis  shall  contain  three  of 
these  discharge  units. 

We  then  have  the  elements  appear- 
ing as  follows,  and  to  preserve  the 
parallel  in  the  comparative  figures 
given  in  the  article,  we  shall,  although 
it  is  rather  high,  accept  the  400  ft. 
velocity  indicated  at  the  register  face 
and  tentatively  specified  for  delivery 
through  the  coil  surface  suggested. 

Acting  on  this  assumption,  we  find 
that  each  of  the  three  units  specified 
calls  for  400  cu.  ft.  of  air  per  minute, 
and,  as  the  velocity  specified  is  also  400 
ft.,  this  would  require  1  sq.  ft.  of  free 
area  at  the  grill  or  delivery  inlet  to  the 
classroom.  As  grills  ordinarily  inter- 
pose from  30%  to  50%  of  equivalent 
frictional  area  to  intercept  the  flow  of 
air,  the  register  openings  must  neces- 
sarily be  increased  in  this  proportion 
and  to  further  conform  to  the  sugges- 
tions given,  it  is  assumed  that  the  regis- 
ter openings  will  be  increased  30%  and 
will  be  4-in.  in  width,  which  will  give  us, 
for  three  units  as  proposed,  a  length  of 
46.8-in.  in  each  case  and  this  may  be 
assumed  also  to  equal  the  length  of  the 
individual  pipe,  or  the  length  of  the  coil 
in  question. 

The  steam  temperature  implied,  is 
evidently  that  corresponding  approxi- 
mately to  5  lbs.  working  pressure,  or 
227°,  in  consequence  of  which  the  trans- 
mission value  of  the  pipe  coil  in  ques- 
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tion,  delivering  air  through  a  tempera- 
ture range  of  from  100*^  to  115*^  would 
be  approximately  418  B.  T.  U.  per  hour. 
On  this  basis,  the  total  amount  of  coil 
surface  required  in  each  unit  would  be 
15.6  sq.  ft.  and  to  maintain  a  free  area 
of  1  sq.  ft.  as  required  making  further 
provision  for  frictional  resistance,  and 
with  the  necessary  depth  of  coil  to 
carry  through  the  temperature  range 
implied,  would  require  a  coil  six  pipes 
in  depth,  giving  a  transmission  factor  of 
approximately  3.5,  imder  fan  control. 

The  effective  value  pf  this  surface 
however,  for  heating  during  the  early 
morning  and  noon-time  periods,  would 


direct  surface,  and  accepting  also,  the 
250  B.  T.  U.  assigned  thereto,  we  find 
that  for  the  three  units  proposed,  con- 
sisting of  43.3  sq.  ft.,  each  approxi- 
mately, we  have  an  assumed  total  radia- 
tion value  to  offset  the  thermal  losses 
only,  of  10,825  B.T.U.  As  the  coU 
surface  in  question  contains  in  the  total 
but  37.44  sq.  ft.  in  effective  surface, 
there  is  obviously  a  deficit  for  the  early 
morning  period,  of  approximately  70%. 
[With  the  coil  surface  only  in  operation 
and  with  an  external  temperature  of 
zero,  the  internal  temperature  would 
not  rise  above  30*^.  It  would  seem  from 
this,   then,   that   the   proposed   proposi- 


FIG.   2.— SPACE   CONDITIONS   WITH   PIPE   COILS. 


be  materially  reduced,  by  reason  of  the 
necessity  for  operating  under  gravity 
for  economic  reasons,  and  due  also  to 
the  enclosed  condition  of  the  surface, 
and  is  further  accentuated  by  the  low 
window  seat  enclosure.  This  reduction 
would  be  in  value  not  less  than  20%, 
and,  unless  carefully  arranged,  much 
greater,  making  effective  but  80%  of 
the  actual  surface.  Under  this  condi- 
tion, the  co-efficient  of  transmission 
would  be  approximately  1.6  B.  T.  U. ; 
less  than  that  of  full  standing  wall  rad- 
iation. 

Accepting  the  statement  given  in  the 
original  article,  as  to  the  requirement 
for  thermal  losses  only  of  130  sq.  ft.  of 


tion  is  not  practical  on  the  basis  of  the 
division  as  established,  as  it  is  evident 
that  during  the  unoccupied  periods  it 
would  require  that  the  fan  system  be 
in  operation  60%  to  75%  of  the  time 
as  expressed  in  school-days,  and  much 
in  excess  of  the  requirements  when 
operating  under  direct  auxiliary  opera- 
tion, or,  in  other  words,  with  free 
standing  wall  radiation.] 

Figs.  2  and  3  show  respectively  the 
space  conditions  as  they  exist  in  con- 
nection with  free  standing  wall  radia- 
tion and  pipe  coils  with  similar  amounts 
of  surface  and  show  also,  as  compared 
with  Fig.  1,  from  the  article  in  question, 
the   relative   limited   space   occupied    by 
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the  wall  radiation  in  relation  to  wall 
coils,  and  the  very  material  consequent 
saving  in  floor  areas. 

The  suggested  ventilating  equipment, 
as  a  part  of  the  proposed  scheme,  will 
apparently  also  bear  a  careful  analytical 
inspection.  The  pains-taking  compari- 
sons shown  for  the  reduction  of  duct 
metal  used  would  seem  to  indicate  that 
the  saving  effected  in  this  reduction, 
would  be,  in  a  ratio,  in  direct  accord 
with  this  weight  reduction.  This,  how- 
ever, is  far  from  being  the  case. 

It  is  readily  observable  that  the  labor 
cost  of  building,  say,  an  8.5-in.  x  8.5-in., 
a  7-in.  x  7-in.  or  a  6-in.  x  6-in.  duct,  as 


Let  us,  for  comparison,  assume  a 
system  handling,  say,  7,250  cu.  ft.  free 
delivery,  operating  against  a  0.2  oz. 
pressure.  For  the  purpose  of  maintain- 
ing a  low  velocity  we  will  designate  a 
90-in.  steel-plate  fan  with  a  54-in. 
wheel,  delivering  at  a  velocity  of  ap- 
proximately 1160  ft.  per  minute. 

For  direct  comparison  with  this  con- 
dition it  is  now  proposed  that  we  dou- 
ble our  velocities,  and  as  the  resistance 
varies  as  the  square  of  the  velocity,  the 
operating  pressure  is  now  increased  in 
this  ratio  to  0.8  oz.  for  this  similar 
service.  Under  this  condition,  let  us 
assign  a  70-in.  fan  with  a  42-in.  wheel 


FIG.  3.— SPACE  CONDITIONS  WITH  WALL  RADIATION  OF  EQUAL  CAPACITY. 


against  that  of,  say  a  12-in.  x  12-in.,  is, 
for  all  practical  purposes,  eliminating 
the  additional  weight  to  be  handled,  ex- 
actly the  same,  and,  while  it  is  highly 
commendable  to  effect  the  saving  shown 
in  metal,  this  can  only  economically  be 
accomplished  where  no  other  influence 
can  be  applied,  that  may  in  any  degree 
offset  this. 

There  is,  however,  in  the  delivery  of 
air  at  high  velocities,  a  frictional  factor 
of  very  considerable  import  in  the  rela- 
tion of  high  to  low  velocities.  This  is 
exemplified  in  the  drafting  room  adage, 
"As  loss  of  pressure  varies  as  the 
square  of  the  velocity,  large  ducts  and 
consequent  low  velocities  are  most  eco- 
nomical." 


and  delivering  under  the  0.8  oz.  pres- 
sure, and  free  delivery  8760  cu.  ft. ;  the 
velocity  in  question  imder  this  condi- 
tion being  2190  ft.  or  practically  double 
that  of  the  fan  previously  noted,  while 
the  actual  outlet  delivery  is  practically 
the  same. 

The  motive  power  required  in  each 
instance  is  for  the  90-in.  fan  at  1000  ft. 
velocity,  approximately  1.1  h.  p.,  and, 
for  the  2000  ft.  velocity,  4.54  h.  p. 

Calculating,  say,  for  a  school  pro- 
position, on  a  6-hour  operating  base  per 
day,  and  for  a  working  season  of  seven 
months,  and  on  a  basis  of  6  cents  and  5 
cents  per  K.  W.,  for  the  small  and 
large  motors,  respectively,  we  have,  in 
the   first   instance:   under   the    1000    ft. 
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velocity,  a  power  operating  cost  per  sea- 
son of  $53.10;  in  the  second  instance, 
under  the  2000  ft.  velocity,  a  power 
operating  cost  per  season  of  $182.00, 
making  the  net  increased  cost  for  the 
higher  velocity  approximately  $129.90. 
This  on  an  investment  basis  of  5% 
would  require  a  reduction  in  the  initial 
cost  of  the  equipment  approximating 
$2600.00.. 

The  proposed  economy  is  evidently 
suggested  on  the  basis  of  an  advantage 
to  be  taken  in  the  capacity  of  the  coil 
surface  installed  in  the  classroom  by 
reason  of  augmented  transmission  value, 
due  to  the  direct  delivery  of  the  fresh 
air  at  a  Comparatively  low  temperature 
and  high  velocity  immediately  over  and 
through  same,  and  while  this  condition 
would  obtain,  and  would  also  be  equally 
true  of  any  other  surface,  there  is  in 
the  application  of  this  to  schoolrooms, 
a  material  handicap  by  reason  of  the 
absolute  necessity  for  maintaining  low 
velocities  at  the  point  of  delivery,  which 
velocities  should  not  in  fact  exceed  from 
220  ft.  to  300  ft.,  to  say  nothing  of  ex- 
tremes in  operating  requirements  at 
various  periods. 

It  is  possible,  however,  as  shown,  if 
desiring  to  put  into  effect  a  first-cost 
proposition,  to  obtain  a  materially  in- 
creased transmission  due  to  velocity,  in 
the  plenum  chamber,  and  this  would 
hold  with  any  type  of  surface  and  is 
frequently  done,  but  within  limited 
ranges. 

DIFFERENT      SCHEMES      SUMMARIZED 

In  conclusion  then  it  would  seem  that 
the  following  schemes  submit  them- 
selves in  summary  and  are  given  in  the 
order  of  cost,  decreasing  from  No.  1  to 
No.  3,  when  combining  first  cost  and 
operating  charges,  depreciation,   etc.  : 

1.  A  plenum  system  with  sufficient 
surface  to  heat  from  0°  to  100°  under 
high  velocities  and  with  coil  surface  in 
the  room  sufficient  to  carry  through  an 
additional  15°  range.    This  scheme  in- 


volves a  limited  amount  of  plenum  coil, 
an  excess  amount  of  coil  surface  for 
reheating  when  compared  with  the 
plenum  coil,  a  small  fan  at  high  veloc- 
ity, a  large  motor,  limited  control  or 
flexibility,  and  a  constant  operation  with 
high  "overhead." 

2.  A  plenum  system  with  sufficient 
capacity  to  heat  from  0°  to  115°.  As 
compared  with  scheme  No.  1,  this  en- 
tails the  elimination  of  reheating  sur- 
face, a  smaller  amount  of  heating  sur- 
face in  the  total,  a  fan  of  the  same  di- 
mensions for  high  velocities,  a  motor 
of  same  dimensions,  limited  control 
difficult  to  maintain,  and  a  constant 
operating  "overhead"  equal  to  No.  1, 
but  with  a  marked  reduction  in  first 
cost. 

3.  A  plenum  system  of  sufficient 
capacity  to  heat  from  0°  to  100°,  with 
direct  surface  sufficient  to  oflFset  the 
room  thermal  losses  and  entailing  a  low 
air  velocity.  With  this  scheme  would 
be  used  hot  blast  surface  of  high  trans- 
mission value  and  low  resistance,  wall 
radiation  of  high  transmission  value  to 
oflFset  room  transmission  losses,  a 
greater  amount  of  heating  surface  in 
the  total  for  direct  heating,  a  larger  fan 
operating  at  a  low  velocity,  a  materially 
smaller  motor,  a  thoroughly  economic 
temperature  flexibility,  and  a  material 
reduction  in  "overhead"  by  reason  of 
the  gravity  operation  permissible  dur- 
ing the  time  of  unoccupancy. 

To  scheme  No.  3  must  be  added,  as 
shown,  not  only  the  advantage  in  con- 
trol and  flexibility  to  meet  all  periods 
of  operation,  but  also  the  compactness 
due  to  the  installation  of  the  direct  wall 
radiation. 

It  would  appear  further  that  the 
present  working  system  of  heating,  as 
evolved  through  a  long  period  of  study 
and  application  and  which  embraces  a 
combination  of  direct  wall  surface  in 
conjunction  with  a  plenum  system, 
practically  answers  the  question  raised 
and  justifies  the  adoption  of  this  par- 
ticular method  of  application  from  a 
point  of  economy. 
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Heating  and  Ventilating  Equipment  as  Realty  Fixtures 

A  Summary  of  Court  decisions  on  the  Removable  Character  of  Such  Appliances 
as  Against  Adverse  Claimants. 

By  ARTHUR  L.   H.   STREET. 


The  difficulty  encoimtered  in  "Pigs  is 
Pigs,"  in  classifying  guinea  pigs  under 
an  express  company's  tariffs,  was  not 
greater  than  the  difficulty  the  courts 
have  found  in  the  matter  of  determining 
the  relation  of  heating  appliances  to  the 
real  estate  upon  which  they  have  been 
installed. 

Believing  that  readers  of  The  Heat- 
ing AND  Ventilating  Magazine  will 
find  a  general  survey  of  the  more  import- 
ant of  the  reported  cases  on  this  subject 
interesting,  because  of  the  considerable 
importance  of  the  questions  involved, 
the  writer  will  attempt  in  this  article 
to  show  the  trend  of  judicial  authority 
on  the  right  to  remove  appliances  from 
premises  on  which  they  have  been  in- 
stalled, including  the  right  of  a  condi- 
tional seller  to  exercise  a  reservation  of 
title  as  against  a  purchaser  or  mortga- 
gee of  the  premises  and  the  right  of 
removal  in  other  instances  where  one 
other  than  the  owner  of  the  premises 
claims  an  interest  in  heating  and  venti- 
lating equipment. 

It  is  well  known  that  where  a  mod- 
em heating  plant  is  built  into  a  struc- 
ture, and  especially  when  it  is  done  in 
the  construction  of  the  building,  it  is 
to  be  deemed  just  as  much  a  part  of 
the  real  estate  as  the  doors  and  win- 
dows. From  this  it  follows  that,  ex- 
cept as  the  seller  may  have  perfected  a 
mechanic's  lien  or  have  a  mortgage 
upon  the  premises,  as  security  for  any 
sum  due  him,  a  mortgagee  or  purchaser 
of  the  real  estate  is  ordinarily  entitled 
to  claim  the  plant  as  a  part  of  the 
realty. 

The  cases  which  perplex  the  courts 
are  those  where  heating  plants  are  port- 
able or  semi-portable,  as  shown  by  the 
decisions  referred  to  below. 


In  the  case  of  Thielman  vs.  Carr, 
75  111.,  385,  which  was  a  suit  to  enforce 
a  mechanic's  lien  against  a  building,  it 
was  objected  that  a  furnace  and  pipes 
installed  in  connection  with  it  could  not 
be  regarded  as  a  part  of  the  building. 
But  the  Illinois   Supreme   Court  said: 

"It  is  believed  that  ordinary  stoves 
and  pipes  have  been  always  conceded  to 
be  personalty  or  mere  chattels.  They, 
as  all  know,  are  not  intended  to  become, 
and  form  a  part  of  the  building.  But 
with  furnaces  it  is  different,  as  it  is 
known  that  they  are  intended  to  be 
permanent,  and  a  part  of  the  structure. 
They  are  seldom,  if  ever,  detached  from 
the  building,  so  long  as  they  last,  whilst 
stoves  are  frequently  moved  and 
again  replaced.  Another  difference 
is,  that  furnaces  cannot  be  removed 
without  taking  them  apart,  and  the  in- 
tent must  usually  control.  If,  as  is 
believed  to  be  generally  true,  furnaces 
are  intended  to  be  permanent,  and  to 
become  a  part  of  the  building,  that 
would  stamp  their  character,  and  re- 
quire them  to  be  held  realty.  It  would 
seem  to  be  as  much  so  as  a  steam  en- 
gine in  a  mill  or  factory,  and  we  are 
not  aware,  that  when  placed  in  the 
building  by  the  owner,  it  has  ever  been 
doubted  that  it  thereby  becomes  realty." 

But  the  court  notes  that  this  holding 
must  not  be  regarded  as  inconsistent 
with  the  right  of  a  lessee  of  premises 
to  reserve  the  privilege  of  removing  a 
furnace   installed  by  him. 

A  case  where  boilers  were  installed 

BY  contractor,   BUT   NOT   PAID  POR. 

In  the  New  York  case  of  Jermyn  vs. 
Hunter,  93  App.  Div.  175,  plaintiff  sued 
to    recover    possession    of    two    large 
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boilers  and  a  hot-water  heater  which  he 
had  sold  to  a  contractor  for  installa- 
tion in  a  building,  under  agreement 
with  the  contractor  that  title  should 
remain  in  plaintiff  until  payment  of  the 
price.  Plaintiff  knew  that  the  equip- 
ment was  to  be  installed  in  a  permanent 
manner  in  a  building  not  owned  by  the 
contractor,  and  the  owners  of  the  build- 
ing had  no  knowledge  as  to  the  at- 
tempted reservation  of  title  to  the  ap- 
pliances. Under  these  circumstances, 
th?  Appellate  Division  of  the  Supreme 
Court  decided  that,  as  against  the  own- 
ers of  the  building  and  a  purchaser  of 
the  premises  at  subsequent  mortgage 
foreclosure  sale,  the  heating  apparatus 
became  part  of  the  real  estate  and 
hence  was  not  recoverable  by  plaintiff, 
especially  since  the  boilers  had  been 
bricked  in,  although  they  could  have 
been  removed  without  interfering  with 
the  main  walls  of  the  building. 

The  court  foimd  that  the  evidence 
showed  the  existence  of  the  three  con- 
ditions generally  held  by  the  courts  as 
showing  a  permanent  accession  to  real 
estate:  (1)  There  was  an  actual  an- 
nexation to  the  realty.  (2)  There  was 
a  purpose  to  use  the  boilers  in  connec- 
tion with  the  realty.  (3)  There  was 
intention  by  the  owner  to  make  them  a 
permanent  accession. 

WHEN  FIXTURES  MAY  REMAIN   PERSONAL 
PROPERTY. 

But  the  court  said:  "We  do  not 
overlook  the  fact  that  fixtures,  annexed 
to  real  property  in  such  form  that  they 
would  pass  as  real  property  under  a 
deed  may,  nevertheless,  by  agreement 
between  the  owner  and  the  person  in- 
stalling the  fixtures,  or  the  vendor  of 
the  same,  continue  to  remain  personal 
property.  ♦  *  ♦  jf  vendors  of  per- 
sonal property  seek  to  make  a  condi- 
tional sale  they  should  be  required  to 
deal  with  the  owner  of  the  property 
and  not  alone  with  the  contractor  with- 
out notice  to  the  owner." 

The  opinion  also  refers  to  the  Lien 


Law  as  affording  sufficient  security  for 
sellers  of  chattels  which  enter  into  the 
construction  of  realty. 

A  furnace  and  boiler  in  a  theatre 
building,  resting  upon  a  solid  founda- 
tion and  not  removable  without  tearing 
away  masonry,  together  with  connect- 
ing pipes  and  radiators,  were  held  by 
the  Washington  Supreme  Court  to  have 
been  real  estate  fixtures  which  passed 
to  the  purchaser  under  a  mortgage  fore- 
closure sale  of  the  premises.  (Filley 
vs.  Christopher,  39  Wash.  22.) 

And  in  Keeler  vs.  Keeler,  31  New 
Jersey  Equity  Reports,  181,  it  was  held 
that  steam  pipes  constituting  part  of  a 
heating  plant  passed  under  a  mortgage 
of  the  real  estate,  as  against  a  prior 
chattel  mortgage  covering  the  pipes; 
they  having  been  attached  to  a  boiler, 
constituting  a  permanent  fixture. 

POSSIBLE   INJURY   TO   BUILDING   OMEN   A 
CONTROLLING   FACTOR. 

In  the  absence  of  other  evidence  on 
the  question  of  intention  to  make  a 
permanent  installation  of  apparatus  in 
a  building,  the  fact  whether  or  not  re- 
moval can  be  effected  without  leaving 
the  building  in  an  injured  condition  is 
often  controlling.  But  in  the  case  of 
Newcastle  Theatre  Co.  vs.  Ward,  57 
Ind.  App.  473,  it  was  decided  that,  in 
the  absence  of  any  showing  of  intent  to 
make^^^  permanent  installation  of  a 
heating  plant,  the  fact  that  holes  would 
be  left  in  floors  where  the  steam  pipes 
had  passed  through  did  not  prevent  a 
removal  of  the  equipment  as  chattel 
property,  the  boiler  not  being  attached 
to  the  real  estate,  except  as  it  rested  on 
the  basement  floor  and  was  connected  to 
the  pipes,  which  were  suspended  from 
the  joists  of  the  building  by  hangers. 

In  the  case  of  Stockwell  vs.  Campbell, 
39  Conn.  362,  it  was  declared,  how- 
ever, that  although  a  hot-air  furnace 
was  not  affixed  to  a  building  and  was 
portable  and  held  in  place  only  by  its 
own  weight,  the  fact  that  a  pit  had 
been    prepared    for    it,    into    which    it 
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fitted,  constituted  it  and  the  connecting 
pipes  a  part  of  the  realty  so  that  those 
who  furnished  the  furnace  could  en- 
force a  mechanic's  lien  for  their  claim. 

In  the  latter  case  of  Rah  way  Sav- 
ings Institution  vs.  Irving  Street  Bap- 
tist Church,  36  N.  J.  Eq.,  61,  this  de- 
cision of  the  Connecticut  court  was  re- 
lied upon  as  authority  for  the  proposi- 
tion that  a  similar  furnace  resting  on 
the  cellar  floor  of  a  church  building 
constitued  part  of  the  real  estate,  in 
favor  of  a  mortgagee  of  the  premises. 
But  the  New  Jersey  Court  of  Chancery 
distinguished  the  Connecticut  decision 
on  the  ground  that  it  was  based  upon  a 
conclusion  that  intention  to  make  an- 
nexation of  the  furnace  permanent  was 
shown  by  making  the  pit  in  the  base- 
ment, adapted  in  size  and  depth  and 
for  the  express  purpose  of  receiving 
the  furnace  whereas  in  the  New  Jersey 
case,  the  furnace  merely  rested  on  the 
floor,  replaced  stoves  and  was  not  in- 
stalled in  such  manner  as  to  indicate 
permanence. 

"Now,  while  it  is  true,"  said  the 
New  Jersey  court,  "that  it  is  not  neces- 
sary to  constitute  an  article  a  fixture 
that  it  be  actually  fastened  to  the  free- 
hold or  something  accessory  thereto, 
*  *  *  it  cannot  be  held  that  the 
mere  fact  that  a  chattel  is  placed  in  a 
part  of  the  house  which  has  been 
adapted  to  receive  it,  will  make  it  a 
fixture;  for  example,  a  bedstead  in  a 
house  obviously  would  not  be  made  a 
fixture  by  the  mere  fact  that  it  was 
placed  in  an  alcove  made  to  receive  a 
bedstead.  And  so,  too,  the  mere  fact 
that  a  stove  or  portable  furnace  is 
placed  in  a  niche  made  to  receive  it 
'will  not  make  such  stove  or  furnace  a 
fixture.' " 

RADIATORS   AS   DETACHABLE    PARTS 

There  are  three  interesting  decisions 
in  which  the  character  of  radiators  as 
detachable  parts  of  heating  plants  has 
been  considered. 

In  J.  L.  Mott  Iron  Works  vs.  Middle 
States   Loan,   Building   &   Construction 


Co.,  17  District  of  Columbia  Appeal 
Cases,  584,  the  loan  company  unsuc- 
cessfully sued  to  the  restrain  the  Mott 
company  from  reclaiming  certain  radia- 
tors and  valves  which  had  been  installed 
under  a  conditional  sale  contract  by  the 
latter  company  on  premises  against 
which  the  loan  company  held  a  mortgage 
given  before  the  appliances  were  in- 
stalled. 

The  court  briefly  discussed  the  ab- 
stract proposition  whether  radiators 
should  be  likened  to  gas  fixtures,  which 
are  held  by  the  great  weight  of  judicial 
authority  to  be  ordinarily  removable  as 
retaining  their  character  as  chattel  prop- 
erty. But  the  opinion  expresses  no 
decision  upon  this  point.  The  court 
merely  decides  that  a  conditional  sale 
of  radiators  will  give  the  seller,  under 
his  reservation  of  title  until  payment, 
rights  superior  to  a  prior  mortgage  upon 
the  real  estate;  and  that  articles  in- 
stalled upon  real  estate  may  be  held 
subject  to  chattel  mortgage,  as  against 
a  prior  mortgagee  of  the  real  estate, 
where  the  articles  may  be  removed 
without  injury  to  the  real  property. 
This  decision  rested,  however,  upon  the 
grounds  that  the  radiators  could  be 
readily  detached  without  injury  to  the 
building  and  without  diminishing  any 
security  to  which  the  real  estate  mort- 
gagee was  entitled  to  resort  under  its 
mortgage. 

PENNSYLVAJ^IA  COURT  UKENS  RADIATORS 
TO   GAS   STOVES. 

In  the  case  of  Bank  vs.  North,  160 
Pa.  St.  Rep.,  303,  the  Pennsylvania  Su- 
preme Court  decided  that  radiators  are 
to  be  regarded  in  the  same  light  as  gas 
stoves,  \vith  the  same  right  to  hold 
them  in  ownership  severed  from  the 
title  to  the  real  estate,  regardless  of  the 
character  of  the  pipes  to  which  they 
may  be  attached. 

MINNESOTA  SUPREME  COURT  RULES  THAT 
RADIATORS    ARE    PART    01^    REALTY. 

The  doctrine  of  this  case  was  ex- 
pressly  disapproved  by  the   Minnesota 
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Supreme  Court  in  the  case  of  Capehart 
vs.  Foster,  61  Minn.,  132,  where  it  was 
decided  that  radiators  forming  part  of 
a  steam  heating  plant  must  be  r^arded 
as  part  of  the  realty,  in  favor  of  a 
mortgagee  of  the  premises,  as  against 
the  owner. 

"These  radiators  were  put  in  im- 
mediately after  the  building  was  erected. 
There  is  no  reason  for  holding  that  the 
owner  did  not  intend  them  to  be  perm- 
anently annexed  to  the  steam  plant,  and 
therefore  permanently  annexed  to  the 
realty.  He  might  remove  or  change 
them,  and  so  might  he  remove  or 
change  the  boiler  or  the  furnace,  which 
is  also  a  part  of  the  same  steam  plant. 
Such  radiators  are  an  essential  part  of 
such  plant,  and  are  rarely  furnished  by 
tenants  or  temporary  occupants  of 
buildings  as  a  part  of  the  furniture 
brought  with  them  or  carried  away 
with  them,  but  the  owner  who  furnishes 
the  rest  of  such  plant  usually  furnishes 
the  radiators  also.  When,  under  ordi- 
nary circumstances,  the  owner  of  the 
building  attaches  such  radiators  to  his 
steam  plant,  it  should  be  held  that  he 
intended  them  to  be  permanently  an- 
nexed to  the  realty.  We  are  cited  to 
National  Bank  vs.  North,  160  Pa.  St. 
303,  28  Atl.,  694,  which  holds  to  the 
contrary.     This    case    holds    that    such 


radiators  are  analogous  to  gas  fixtures, 
and  therefore  not  a  part  of  the  realty. 
By  following  the  same  process  of  rea- 
soning by  analogy  you  would  strip  a 
house  of  all  modern  improvements,  and 
by  continuing  that  process  you  would 
overturn  the  greater  part  of  the  law  of 
fixtures." 

From  what  has  been  said  it  will  be 
seen  that  it  is  quite  impossible  to  lay 
down  a  set  of  hard  and  fast  rules  that 
can  be  followed  safely  in  every  State. 
But  it  is  hoped  that  this  discussion  will 
serve  to  increase  the  exercise  of  caution 
by  those  who  seek  to  retain  chattel  in- 
terests in  equipment  installed  upon 
realty,  by  suggesting  the  advisability  of 
taking  legal  advice  concerning  local  laws 
and  decisions  before  risking  much  on 
this  form  of  security. 

It  is  clear  enough  that,  as  between 
the    immediate    parties    to    a    contract, 
equipment  may  take  the  form  of  real 
estate   or   remain   chattel   property   ac- 
cording  to   their   agreement,    and   that 
persons  having  notice  of  such  agreement 
will  be  bound   thereby,   but   particular 
pains  must  be  taken  to  avoid  the  possi- 
bility  of   some   third   person   acquiring 
rights  in  the  real  estate  upon  the   ap- 
parent   faith    of    the   particular   equip- 
ment being  a  part  of  the  realty. 
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School  Building  Heating  and  Ventilation 


BY  SAMUEI.  R.  LEWIS. 


School  buildings  are  heated  by  di- 
rect methods,  using  stoves  or  steam  or 
water  radiators,  placed  in  the  rooms; 
and  by  indirect  methods,  under  which 
the  heaters,  using  furnaces  or  radi- 
ators, are  placed  outside  of  the  rooms, 
warming  air,  which,  displacing  or  mix- 
ing with  the  air  in  the  rooms,  main- 
tains the  necessary  temperature. 

When  direct  heating  is  adopted,  the 
ventilation,  when  any  is  obtained,  is 
arbitrary,  usually  according  to  the 
prejudices  of  the  teacher,  who  manip- 


ulates the  doors  and  windows.  With 
stoves,  the  draft  requirements  of  the 
fires  cause  a  constant  air  change  via 
the  chimney,  but  not  of  sufficient 
volume  to  be  classed  as  ventilation. 
Sometimes  heated  vent  flues  and  jack- 
eted stoves,  using  an  air  supply  from 
outside,  are  provided,  which  give 
fairly  good  results  when  the  tempera- 
ture outside  is  below  40'F.  This  ar- 
rangement (Fig.  1),  while  very  old, 
as  the  illustration  indicates,  is  prob- 
ably the  most  practical  one  known  at 


FIG.    1. 

From  a  catalog  published  forty  years  ago.  The  vent  flue  is  heated  by  the  warm  gases  from  the 
btove,  and  draws  the  air  from  the  floor.  Fresh  air  from  outside  replaces  continuously  the  air  removed. 
In  all  probability,  there  is  considerably  more  variation  in  temperature  than  the  illustration  indicates. 
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present  for  one-room,  rural  schools. 
The  worst  condition  as  to  ventilation 
obtains  in  school  rooms  heated  with 
direct  steam  or  hot  water  radiators, 
with  closed  windows. 

A  combination  arrangement  (Fig. 
2),  in  which  there  are  provided  jack- 
eted radiators,  usually  one  for  each 
class-room,  and  vent  flues  which  are 
heated,  comparable  with  the  jacketed- 
stove  scheme,  is  well  known.  Owing 
to  the  lower  temperatures  of  the  heat- 
ing surface  and  the  fact  that  the 
buildings  may  be  heated  by  the  direct 
radiators  without  opening  the  fresh-air 
supply  windows  to  the  indirect  radia- 


FIG.  2. 

Section  through  a  school-room  showing  direct- 
indirect  steam  heating  and  ventilation.  The  fresh 
air  entering  through  openings  under  the  windows, 
rises  around  the  radiators,  which  have  jackets,  and 
finally  leaves  the  room  through  the  vent  flue  on  the 
right,  which  flue,  it  will  be  seen,  is  heated  by 
a  radiator.  Observations  of  such  plants  in  operation 
show  them  to  be  profoundly  affected  by  wind  condi- 
tions,  and   therefore   unreliable. 


tors,  the  combination  arrangement  is 
less  effective  than  the  jacketed  stove, 
while  subject  to  most  of  the  short-com- 
ings of  the  latter.  It  is  always  diffi- 
cult to  control  the  temperature;  the 
volume  of  fresh  air  handled  increases 
as  it  gets  colder  outside;  the  heated 
chimneys  are  wasteful;  the  air  dis- 
tribution within  the  room  is  ineffi- 
cient; and  the  system  as  a  system 
will  not  operate  to  much  advantage 
when  it  is  warmer  than  freezing  out- 
side. 


WHEN  WINDOW  VENTILATION  IS 
PRACTICABI.E. 

With  any  method  of  direct  heating, 
an  expert,  giving  practically  his  un- 
divided attention  to  the  matter,  may 
achieve  fairly  good  ventilation  by 
manipulating  the  windows.  Careful 
tests  of  many  window-ventilated 
buildings  operated  by  the  teachers 
under  very  consistent  instruction  and 
supervision,  however,  demonstrate  the 
following : 

Window  ventilation  for  school  rooms 
and  for  rooms  in  general,  is  practic- 
able only — 

A.  When  the  walls  and  floors  and 
furniture  and  occupants  are  warm. 

B.  When  the  room  so  ventilated 
happens  to  be  on  the  windward 
side,  or  when  lack  of  wind  move- 
ment is  compensated  for  by  con- 
siderable temperature  difference 
between  the  inside  and  outside. 

C.  When  all  doors  to  corridors  and 
cloak-rooms  are  closed,  since  if 
they  are  not  closed  the  cardinal 
features  of  window  ventilation 
cease  to  exist. 

D.  When  the  teacher  will  watch  the 
thermometers  and  adjust  the  win- 
dows every  few  minutes. 

E.  When  no  direct  cold  drafts  strike 
the  occupants  except  perhaps  in 
their  faces. 

In  explanation  of  the  foregoing, 
please  understand  that  we  are  dis- 
cussing an  ordinary  class-room,  hav- 
ing perhaps  six  windows  and,  say, 
forty  occupants.  It  will  be  necessary, 
in  order  to  approach  the  established 
standard  of  purity  (6  parts  COg  per 
10,000),  to  introduce  and  remove 
around  1200  cu.  ft.  of  air  per  minute. 
Presumably  three  windows  can  be  con- 
sidered as  inlets  and  three  windows  as 
outlets,  provided  we  have  a  comer 
room.  To  heat  the  12000  cu.  ft.  per 
minute  from,  say,  30^  F.  to  say,  65*^  F., 
will  require  under  the  inefficient  con- 
tact conditions,  at  least  180  sq.  ft.   of 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


31 


steam  radiation  in  addition  to  that  nor- 
mally provided  to  offset  losses  and 
leakage.  Not  one  window-ventilated 
class-room  in  a  thousand  has  any- 
thing approaching  such  an  excess 
amount  of  radiation.  It  is  safe  to  say 
that  the  opening  of  windows  in  all 
such  buildings  is  intermittent,  gov- 
erned by  temperature  and  humidity 
conditions,  and  that  practically  under 
no  conditions  is  the  ventilation  so  ob- 
tained worthy  of  the  name. 

When  indirect  heating,  operating 
without  fans  and  without  any  direct 
radiators,  is  adopted,  the  air  supply 
is  warmed  outside  of  the  room  to  a 
temperature  sufficient  to  prevent  com- 
plaint from  drafts,  and  high  enough  to 
furnish  the  heat  lost  through  glass 
and  wall  exposures.  Such  systems  are 
sure  to  furnish  some  sort  of  ventila- 
tion,   as   the   heat   cannot    reach    the 


room  without  air  to  carry  it.  This 
system  of  heating  requires  that  a 
reasonable  amount  of  skill  be  exerted 
in  its  design  and  operation,  and  is  sen- 
sitive to  variations  in  wind  and  out- 
side temperature. 

To  alleviate  these  conditions  the 
mechanical  indirect  system  of  heating 
and  ventilating  was  developed,  with 
power-driven  fans  forcing  the  air 
movement,  and  greatly  improving  the 
results. 

OPERATING     COMBINATION     SYSTEMS. 

A  further  combination  is  to  add  di- 
rect radiators  in  the  rooms,  and  to  re- 
duce the  temperature  of  the  heated 
air,  but  this  is  a  dangerous  procedure, 
since  with  the  radiators  present  the 
building  may  be  heated  and  occupied, 
without  operating  the  fans  or  obtain- 


FIG.    3. 

An  all  indirect,  mechanical  system  of  heating  and  ventilation,  with  a  separate  duct  to  each  room 
from  a  central  pressure  chamber.  At  this  chamber  two  temperatures  of  air  are  available,  both  under  fan 
l>ressure,  one  for  warming  the  rooms  when  they  are  too  cool,  the  other  warming  only  enoui^h  to  prevent 
«lrafts,  and  for  cooling  the  rooms  after  they  become  too  warm.  Air  of  constant  volumr,  but  varyiiijf 
iciupcraturc,  may  be  delivered  through  any  duct  rc^aidless  of  the  temperature  of  the  air  delivered  through 
any  other  duct,  the  temperature  being  varied  by  mixing  dampers  at  the  central  chamber. 


Digitized  by 


Google 


32 


THE  HEATING  AND  VENTILATING  MAGAZINE 


August 
1918 


ing  any  ventilation.  When  separate 
ducts,  each  provided  with  a  mixing 
damper,  supply  each  room,  as  shown 
in  Fig.  3,  the  temperature  in  the  room 
can,  of  course,  be  maintained  at  any 
reasonable  point.  A  popular  measure, 
when  auxiliary  direct  radiators  are  in- 
stalled, is  to  provide  a  trunk  line  duct 
carrying  air  at  one  temperature  to  all 
of  the  rooms  (Fig.  4).  Consider  then, 
a  north  room  with  large  window  area 


rect  radiators,  we  must  provide  for 
each  room  sufficient  direct  radiation 
to  warm  the  room  independent  of  any 
heat  carried  in  by  the  air  supply. 

The  combination  of  some  local 
heat  with  the  indirect  system  of  ven- 
tilation gives  the  best  results  so  far  as 
practical  operation  is  concerned,  par- 
ticularly in  large  buildings,  though 
there  is  objection  to  the  radiators,  due 
to  useful  space  occupied,  local   over- 
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FIG.  4. 

This  illustrates  the  trunk  line  duct  system,  using  direct  radiators  in  each  room  for  heating.  Air  at 
one  temperature,  about  70°  P.  is  delivered  for  ventilation  to  all  of  the  rooms.  The  room  temperatures  are 
controlled  by  admitting  steam  to  or  closing  off  the  various  radiators.  Proper  temperature  regulation  of 
buildings  arranged  in  this  way  is  rather  difficult. 


and  few  occupants,  with  a  north  wind 
outside;  and  a  south  room,  sheltered, 
in  the  sunshine,  and  crowded  with 
people.  The  air  delivered  must  be 
cool  enough  not  to  overheat  the  south 
room,  which  would  have  all  its  radi- 
ators cold,  yet  warm  enough  not  to 
chill  the  north  room,  which  would 
have  all  its  radiators  hot.  These  con- 
siderations have  proven  that  with  a 
trunk  line  air  supply  and  auxiliary  di- 


heating,    poor    appearance, 
proper  air  distribution. 


and 


im- 


CONDITIONS  TO  BE  MET  IN  VENTILATION. 

The  delivery  of  a  given  volume  of 
air  does  not  in  itself  constitute  ventila- 
tion. The  air  must  not  only  be  in  the 
proper  volume,  but  it  must  be  condi- 
tioned as  to  temperature,  moisture, 
cleanlines,  etc.,  and  then  must  be  de- 
livered so  that  each  occupant  of  each 
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room  receives  his  share  of  it.  Proper 
ventilation  cannot  be  said  to  have 
been  achieved  even  by  the  constant 
delivery  of  the  proper  amount  of 
cleaned  air  to  each  occupant,  at  any 
given  temperature  and  humidity,  since 
very  elaborate  experiments  as  well  as 
common  sense  indicate  that  our 
bodies  and  minds  respond  favorably  to 
the  stimulus  of  occasional  sharp 
changes. 

Some  studies  of  this  subject  have 
seemed  to  indicate,  for  instance,  that 
despite  the  serious  objections  to  open- 
window  ventilation,  the  average  re- 
sults as  expressed  in  the  effect  on  a 
large  number  of  pupils,  are  superior 
to  those  obtained  by  the  ordinary  me- 
chanical ventilating  system,  arranged 
with  an  unvarying  temperature,  a  very 
low  moisture  content,  constantly  closed 
windows,  and  probably  defective  dis- 
tribution of  the  fresh  air. 

So  far,  we  have  indicated  that  all 
the  studies  of  ventilation  that  have 
been  made  are  inconclusive,  and  we 
believe  that  no  conclusive  results  can 
be  obtained  in  the  near  future.  The 
art  is  so  young,  the  conditons  affect- 
ing it  are  so  obscure,  and  the  response 
of  the  body  is  so  involved  with  other 
factors,  such  as  food,  clothing,  home 
conditions,  predisposition  to  disease, 
etc.,  that  we  must  move  slowly  and 
carefully  and  advance  perhaps  by  a 
process  of  elimination. 

We  have,  we  believe,  found  that  a 
school-room  ventilating  system  will  be 
favorable  if  the  following  conditions 
are  fulfilled : 

1.  The  room  shall  not  be  allowed 
to  get  warmer  than  70**  F.  dry 
bulb,  and  50**  F.  wet  bulb. 

2.  The  windows  may  be  opened 
to  the  heart's  content  of  the 
occupants. 

3.  No   occupant   shall   be   subjected 

unduly  to  direct  radiant  heat — 
that  is,  no  one  shall  be  com- 
pelled to  sit  closer  to  a  radiator 
than,  say,  six  feet. 


4.  No  occupant  shall  be  compelled 
to  sit  in  an  uncomfortable  draft, 
caused  by  either  air  movement 
or  great  temperature  difference. 

5.  The  floor  and  the  furniture  shall 
have  been  warmed  prior  to  oc- 
cupancy to,  say,  within  eight  or 
ten  degrees  of  the  desired  room 
temperature. 

6.  The  entering  fresh  air  shall  be 
warmed  by  heaters  or  by  dilu- 
tion with  the  room  air,  or  in 
some  other  way,  to  such  an  ex- 
tent as  to  render  its  introduction 
a  reasonably  comfortable  pro- 
cedure, and  this  air  shall  be  pro- 
vided regardless  of  outside  con- 
ditions, in  proportion  to  the 
number  of  occupants  of  the 
room. 

7.  The  air  in  its  normal  passage 
through  the  room  shall  sweep 
every  portion  of  the  same,  and  a 
lively  air  movement,  say,  thirty 
feet  per  minute,  at  and  below 
the  breathing  zone,  is  desirable. 

ARRANGEMENT    OF    SCHOOLHOUSE     HEAT- 
ING   AND    VENTILATING    PLANT. 

The  following  are  some  observa- 
tions concerning  the  schoolhouse  heat- 
ing and  ventilating  plant  as  applied  to 
the  whole  building  rather  than  to 
class-rooms  in  particular: 

A.  The  toilet  rooms  should  have  sep- 
arate exhaust  ventilation,  so  that  a 
lower  pressure  is  always  maintained  in 
these  rooms,  causing  a  constant  air 
movement  into  the  toilet  rooms  from 
the  building,  and  never  out  of  them 
into  the  building.  The  ventilation  of 
the  toilet  rooms  should  be  independent 
of  the  heating  system,  or  of  the  out- 
side temperature. 

B.  Chemical  laboratories  and  other 
similar  sources  of  contamination 
should  have  independent  exhaust  ar- 
rangements, and  since  the  chemical 
exhausters  are  often  required  to  handle 
products  heavier  than  air,  they  should 
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be  localized  for  laboratory  ventilation 
only  and  never  combined  with  other 
functions. 

C.  The  plan  of  the  building  should 
be  such  that  there  is  no  possibility  of 
the  air  supply  to  the  room  entering 
the  same  after  passing  over  the  con- 
tents of  the  cloak-rooms  or  ward- 
robes, not  because  it  has  been  proven 
that  any  particular  contamination  re- 
sults therefrom,  but  because  well-de- 
fined odors  do  originate  there,  which 
it  is  more  pleasant,  at  least,  to  avoid. 

D.  With  all  deference  to  and  ap- 
preciation of  the  observations  which 
have  been  made  of  results  on  the  phy- 
sical and  mental  condition  of  the  oc- 
cupants of  rooms  having  skillfully 
-manipulated  windows,  without  any 
other  ventilating  apparatus,  we  be- 
lieve in  the  necessity  of  some  scheme 
of  air  renewal  and  movement  which 
shall  be  reasonably  independent  of  the 
human  element  and  of  outside  condi- 
tions. With  full  appreciation  of  the 
•desirability  of  change  and  cold  shock 
for  hardening  and  toning  up  the  body, 
we  are  fully  convinced  that  the  ordi- 
nary school  faculty  is  unable  judiciously 
and  consistently  to  provide  such  con- 
ditions. Furthermore,  with  mild 
weather,  no  wind  or  heavy  precipita- 
tion in  effect  outside,  even  the  most 
skillful  arranging  of  windows  will  fail 
to  create  adequate  air  movement.  Any 
person  who  has  experienced  the  well- 
known  musty  and  stale  odor  which 
persists  in  school  buildings  having 
only  window  ventilation,  will,  we  be- 
lieve, subscribe  to  the  necessity  for  a 
better  condition.  Therefore,  mechani- 
cal ventilation,  with  full  license  as  to 
window  opening,  is  at  present  our  best 
recourse. 

E.  With  mechanical  ventilation  the 
source  of  power  should  be  very  reliable 
and  as  low  in  cost  as  practicable. 
Electric  current  from  public  utility 
plants  is  a  convenient  power,  though 
subject  to  interruption  from  sleet 
storms,    and    usually    costing    several 


dollars  per  day  for  even  medium- 
sized  installations.  Because  steam 
usually  is  used  for  heating,  steam 
power  is  nearly  always  the  cheapest 
and  most  reliable  for  running  fans. 
With  steam  as  the  heating  medium,  it 
is  simple  and  economical  to  provide  for 
air  moistening,  for  hot  water  heating 
for  showers,  pools,  etc.,  and  to  get 
very  rapid  results  by  using  a  vacuum 
system  of  steam  circulation.  With 
steam,  the  most  distant  and  exposed 
rooms  may  be  heated  as  thoroughly 
and  quickly  as  the  nearest  rooms,  and 
the  toilets  and  offices  may  be  kept 
warm  at  low  cost  without  heating  the 
class-rooms.  A  comparatively  low 
steam  pressure  can  be  maintained; 
there  is  no  danger  from  the  boilers; 
and  while  a  licensed  engineer  is  high- 
ly desirable,  his  services  will  cost  no 
more  than  those  of  any  other  equally 
competent  custodian.  With  a  medium 
pressure  boiler  plant,  the  cheapest 
coal  can  be  burned  without  objection- 
able smoke.  While  it  may  be  incon- 
venient it  is  entirely  practicable 
to  operate  the  fan  for  ventilation 
without  heating  the  air  at  all. 
Experience,  however,  indicates  that 
when  no  heat  is  necessary,  the  better 
ventilation  usually  may  be  obtained  i 
by  opening  wide  all  the  windows.  ! 

F.  It  is  probable  that  in  a  state  of 
nature  we  would  be  compelled  to  live 
in  a  tropical  or  nearly  tropical  cli- 
mate. We  have,  by  the  aid  of  artifi- 
cial heating,  learned  how  to  live  in 
temperate  and  even  in  arctic  condi- 
tions. Our  heating  arrangements  must 
be  capable  of  keeping  us  reasonably 
comfortable  in  the  very  coldest  weath- 
er. While  there  are  physical  sacrifices 
we  must  make  for  the  sake  of  having 
these  artificial  heating  plants  and  the 
housing  that  must  accompany  them, 
these  sacrifices  are  as  nothing  com- 
pared wih  the  suffering,  illness  and 
mortality  we  should  encounter  if  we 
were  deprived  of  artificial  heat  alto- 
gether. Our  heating  apparatus  is  pow- 
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erful  enough  for  the  coldest  weather, 
although  we  have  coldest  weather 
only  a  few  days  and  have  great  varia- 
tion in  outside  temperature  nearly 
every  day.  Therefore,  most  of  the 
time  the  heating  apparatus,  unless 
consistently  checked,  will  cause  over- 
heating, and  a  little  overheating  is  far 
more  harmful  to  us  than  a  little  under- 
heating. 

Teachers  are  valuable  first,  we  be- 
lieve, for  their  concentration  to  the 
work  in  hand,  of  observing,  guiding 
and  correcting  the  mental  processes  of 
the  pupils.  Teachers  are  notoriously 
incompetent  when  it  comes  to  prevent- 
ing overheating  or  under-heating  or 
to  manipulating  ventilation.  While 
they  remain  in  the  rooms,  their  normal 
senses  cannot  possibly  react  quickly 
to  conditions  there.  Very  material 
losses  in  fuel  are  occasioned  by  over- 
heating, as  well  as  losses  in  efficiency 
and  losses  in  resistance  to  disease  by 
the  pupils. 

Because  of  these  losses  and  the  fail- 
ure of  any  other  means  of  preventing 


them,  there  has  been  developed  a  very 
efficient  system  of  automatic  preven- 
tion of  overheating,  which  is  called 
automatic  temperature  regulation.  It 
cannot  cause  a  deficient  or  arbitrarily- 
controlled  heating  plant  to  furnish 
more  heat,  but  it  does  draw  the  line 
at  any  reasonably  set  maximum  tem- 
perature. 

In  connection  with  the  temperature 
regulation,  we  have  also  a  device 
which  automatically  will  turn  off  or 
on  the  means  of  air  moistening  as  the 
relative  humidity  encroaches  upon 
certain  limits  either  way. 

Also,  we  can  use  the  compressed 
air  which  is  the  motive  power  of  the 
temperature  controlling  plant  as  a 
very  efficient  and  satisfactory  medium 
for  remote  damper  and  valve  control. 
Such  remote  control  is  highly  desir- 
able, as  for  closing  off  ventilation 
when  the  building  is  unoccupied;  for 
shutting-off  certain  departments  as  for 
night  school;  for  stopping  ventilation 
of  an  assembly  hall  when  the  room  is 
not  needed,  etc. 


(/»  next  month's  issue  Mr,  Lewis  will  illustrate  and  describe  a  typical 
achool-houae  heating  and  ventilating  Byatem  in  which  are  embodied  many  of 
the  suggestions  contained  in  the  foregoing  discussion.) 


Sizing  Ducts  and  Flues  by  Method  No.  6. 

In  connection  with  Standard  Data  Sheet 
No.  10-T,  published  in  this  issue,  and  de- 
scribing the  sizing  method  for  ducts  and 
flues  used  by  the  Buffalo  Forge  Company 
(Method  No.  6),  the  Buffalo  Forge  Com- 
pany  states : 

"This  method,  which  is  explained  quite 
elaborately,  may  seem  clumsy,  but  if  so  it  is 
only  because  we  go  into  so  much  detail  in 
explaining  it,  for  in  actual  operation  it  is 
very  simple  and  insures  excellent  results. 

"We  might  add  that  in  most  installations 
we  reduce  friction  by  enlarging  the  area  of 
the  ducts  so  as  to  decrease  the  velocity 
gradually  from  the  fan  outlet  to  the  end  of 
the  main  duct,  and  this  diverging  nozzle 
effect  gives  a  regain  due  to  the  transforma- 
tion from  velocity  head  into  static  pressure. 
This   regain  adds  to  the  effective  head,  and 


thereby  makes  it  possible  to  reduce  the 
speed  and  horsepower  of  the  fan  as  com- 
pared with  what  would  otherwise  be  neces- 
sary. We  have  found  by  experiments  that 
the  amount  thus  added  to  the  effective  head 
corresponds  to  two-thirds  of  the  difference 
between  the  velocity  head  at  the  fan  outlet 
and  the  velocity  head  at  the  5-in.  straight 
section  of  main  duct.  For  example:  Suppose 
that  we  have  a  velocity  of  2533  ft.  at  the 
fan  outlet  corresponding  to  0.4  in.  water 
gauge,  and  that  this  velocity  is  reduced  at 
the  end  of  the  straight  run  of  ducts  to  1800 
ft.  per  minute  corresponding  to  approxi- 
mately 0.2  in.  water  gauge,  there  will  be  a 
regain  of  two-thirds  of  this  difference  or 
about  0.13  in.  This  is  sometimes  an  im- 
portant item  and  while  not  properly  a  part 
of  the  method  of  designing  ducts,  it  should 
be  taken  into  consideration  in  arriving  at 
the  total   frictional  resistance  of  the  system. 
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WHATEVER  effect  the  war  may 
have  on  other  industries,  it  is  evi- 
dent that  the  Government's  programme 
for  the  inspection  and  possible  rehabili- 
tation of  heating  and  power  plants  will 
create  a  market  that  will  tax  the  re- 
sources of  the  manufacturers  in  this 
field  to  the  utmost.  Many  of  the  sup- 
plies needed  will  come  within  the  prefer- 
ential Government  list,  so  that  the  trade, 
as  a  whole,  will  have  nothing  to  fear  in 
the  way  of  embargoes. 

The  principal  cause  of  this  remark- 
able state  of  affairs  lies  in  the  drastic 
action  taken  by  the  United  States  Fuel 
Administration  regarding  the  supply  of 
coal  to  power  plants  throughout  the 
country.  As  has  been  announced  in 
these  columns,  the  supply  will  be  limited 
and  plants  shown  to  be  wasteful  due  to 
inefficient  equipment  or  improper  opera- 


tion will  be  driven  to  more  economical 
measures  or  have  their  fuel  supply  cut 
off  altogether.  The  personal  inspection, 
which  is  being  conducted  under  Gov- 
ernment auspices,  specifically  includes 
plants  in  office  buildings,  hotels,  and 
apartment  houses,  so  that  the  campaign 
is  far  from  being  limited  strictly  to 
power  plants.  By  the  time  the  inspec- 
tion of  each  plant  is  completed,  if  not 
before,  the  need  of  at  least  some  new 
equipment  will  no  doubt  be  demon- 
strated. In  fact,  the  Fuel  Administra- 
tion is  figuring  on  a  movement  to  im- 
prove the  plants,  if  necessary,  so  that 
they  may  be  rated  in  a  high  class  by 
the  time  the  inspector  calls. 


DURING  recent  years  we  have  heard 
on  all  sides  the  slogan  of  "Fuel 
Conservation."  The  gospel  of  smoke- 
less combustion  has  been  preached  far 
and  wide,  and  burners  of  coal,  from 
the  power  plant  operator  to  the  house- 
holder, have  been  deluged  with  rules  and 
suggestions  for  getting  the  last  heat 
unit  out  of  his  fuel.  It  is  true  that  the 
power  plants,  in  no  small  measure,  have 
heeded  the  call,  but  as  much  cannot  be 
said  of  the  average  householder. 

But  now,  how  different  the  situation! 
According  to  announcements  of  the  Fuel 
Administration  we  are  about  to  be  told 
how  much  coal  we  may  bum  during  the 
heating  season  and  we  may  rest  assured 
that  it  will  be  the  minimum  of  our  re- 
quirements. 

Every  user  of  coal,  therefore,  in  the 
country  is  interested  in  ways  and  means 
of  reducing  his  coal  consumption  and. 
consequently,  in  improved  apparatus  and 
appliances  that  will  accomplish  that 
end.  It  has  been  the  custom  of  Tnt 
Heating  and  Ventilating  Magazine 
for  several  years  to  make  the  October 
issue  a  "Smokeless  Boiler  Number.^' 
In  view  of  the  new  situation  this  year's 
number  will  be  known  as  a  "Fuel  F<con- 
omy  Number"  and  will  appear  in  Sep- 
tember in  time  to  be  of  service  before 
the  opening  of  the  heating  season. 
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Mechanical  Engineers*  Symposium  on  Fuel  Conservation 


Although  the  fuel  session,  at  the  recent 
Worcester  meeting  of  The  American  So- 
ciety of  Mechanical  Engineers,  was  all  too 
short  for  the  discussion  of  the  various 
topics  listed,  the  full  discussions,  both  verbal 
and  written,  have  since  been  published  in 
the  society's  Journal,  forming  Part  2  of  the 
July  issue.  The  discussion  started  with  a 
presentation  of  the  government's  plan  for 
fuel  conservation,  by  David  Moffat  Myers, 
advisory  engineer  of  the  United  States  Fuel 
Administration.  At  present,  he  said,  the 
Fuel  Engineering  Division  is  devoting  itself 
exclusively  to  the  work  of  conservation  of 
fuel  in  stationary  power  plants,  and  in  the 
efficient  use  of  steam  after  its  generation. 
The  railway  department  is  already  working 
under  a  plan  of  organization  devised  by 
Major  C.  Schmidt,  U.  S.  R.,  which  Mr. 
Myers  characterized  as  the  work  of  a  mas- 
ter   mind. 

The  organization  covering  the  stationary 
power  plants  comprises  the  central  office  at 
Washington,  with  an  administrative  engineer 
appointed  in  each  coal-using  State,  attached 
to  the  Federal  Fuel  Administration  of  that 
State.  The  Administrative  engineer  has  a 
consulting  board  of  competent  engineers 
and  a  staff  of  technical  and  clerical  as- 
sistants and  inspectors. 

The  plan  of  organization  involves  cen- 
tralization on  essential  fundamentals  (Jnly. 
These  are  uniform  for  all  States.  All  otfier 
features  are  localized  and  extremely  elastic 
in  their  numerous  ramifications.  Thiis 
adopted  principle  renders  the  plan  workable 
and  effective  under  widely  varying  local 
conditions   and  circumstances. 

The  fundamentals  of  the  national  program 
are  as   follows: 
Personal   inspection   of  every  power  plant. 
Ratinj?   and    classification    of    every   power 
plant  in   the  country,  in  five  classes,  de- 
pending    upon     the     thoroughness     with 
which    the   owner   conforms    to    the    rec- 
ommendations   of    the    U.    S.    Fuel    Ad- 
min iv<^t  ration. 
At  the  discretion  of  the  Federal  Fuel  Ad- 
ministration,  the   supply   of   coal   to    any 
needlessly    wasteful    plant    may    be    cur- 
tailed or  stopped. 
The  plan   is  now  in  operation  in   Pennsyl- 
vania,  the   largest   coal-consuming   state,    and 
also  in  Connecticut.    Other  States  which  have 
come    in    but    in    which    the    administrative 
engineer    is    not    yet    appointed,    are    Massa- 
chusetts,   New    York,    New    Jea^ey,    Illinois, 
Michigan,   Wisconsin,    Indiana   and    Missouri. 


STANDARD    RECOMMENDATIONS    OP    t\5tL    ADMIN- 
ISTRATION. 

The     standard     recommendations     of     the 
United   States   Fuel  Administration   are   sub- 
stantially as   follows: 
Fuel.    That  means  be  provided   for  meas- 
uring and  recording  fuel  used  each  shift 
or   day. 
Water.    That    boiler    feedwater    be    heated 
ing  surfaces  be  kept  clean  inside  and  out. 
by    exhaust    steam    or    waste    heat,    and 
measured. 
Air  Supply.    That  a  correct  amount  of  air 
be  supplied  to  the  fuel,  and  that  proper 
means    be   provided    for    measuring   and 
regulating  the  draft. 
Clean  Heating  Surfaces.    That  boiler  heat- 
ing surfaces  be  kept  clean  inside  and  out. 
Boiler    and    Furnace    Settings.    That    the 
furnace  and  setting  be  kept  in  good  re- 
pair, and   free   from  air  leakage. 
Insulation.    That    exposed    steam    surfaces 
wasting    heat    by    radiation    be    covered 
with  suitable  insulating  material. 
Engine-Room   and   Heating   System.    That 
wherever     possible,     exhaust     steam     be 
utilized  to  the  exclusion  of  direct  steam 
from  the  boilers.     (The  plant  should  be 
designed    and    operated    to    produce    no 
more    exhaust    than    can    be    efficiently 
utilized  in  heating  and  process  work.) 
Supervision.     (I)  That    a    competent    em- 
ployee or  committee  be  detailed  to  super- 
vise   the    work    of    fuel    conservation    in 
the    boiler    and    engine   plants;    and    (2) 
that  a  competent  committee  be  appointed 
in  charge  of  the  work  of  fuel  conserva- 
tion  in   the   buildings   and   shops   outside 
of  the  power  plants. 
To  assist  in  this  work,  the  United   States 
Fuel    Administration    has    prepared    a    fifty- 
minute     film    of    moving    pictures,    showing 
good  and  bad  operation    in   the   steam-boiler 
plant,   methods   of   testing   boilers,    fuels,   etc. 
These    pictures    will     be    available    to    each 
State,   in  connection  with  their  publicity  and 
educational   propaganda. 

The  fuel  administration  h  also  preparing 
a  series  of  official  bulletins  on  engineering 
phases  of  steam  and  fuel  economics.  Some 
of  these  are  now  in  press.  They  will  in- 
clude: Boiler  and  Furnace  Testing;  Flue-Gas 
Analysis;  Saving  Steam  in  Heating  Systems; 
Boiler-Room  Accounting  Systems ;  Saving 
Steam  and  Fuel  in  Indut^trial  Plants;  Burn- 
ing  Fine   Sizes   of   Anthracite;    Boiler-Water 
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Treatment;  Oil  Burning;  and  Stoker  Opera- 
tion. 

'  In  addition  to  this  service,  a  list  of  com- 
petent engineers  has  been  prepared  in  Wash- 
ington for  each  State,  and  is  available  for 
use  of  the  local  administration.  As  the  work 
develops,  still  further  constructive  assistance 
is  contemplated  for  helping  owners  to  bring 
their  plants  up  to  a  high  plane  of  economy. 

LIMITING    COAl,    IMPURITIES    IN    PENNSYLVANIA. 

On  this  subject  a  striking  address  was  de- 
livered by  E.  L.  Cole,  secretary  of  the  Con- 
servation Division  of  the'  Federal  Fuel  Ad- 
ministration of  Pennsylvania,  in  which  he 
told  how  the  amount  of  impurities  in  anthra- 
cite and  bituminous  coal  increased  during 
the  winter  months  of  1917,  in  spite  of  friend- 
ly suggestions  made  to  operators.  The  fuel 
administration  then  formulated  rulings  limit- 
ing the  percentage  of  slate,  bone  and  under 
sizes  that  would  be  permitted  by  the  Gov- 
ernment in  all  sizes  of  anthracite.  Inspectors 
were  appointed  to  condemn  all  coal  in  a 
given  section  found  below  standard.  Mr. 
Cole  said  a  vast  improvement  has  resulted, 
the  May  returns  showing  that  less  than  one- 
half  of  \%  of  the  daily  anthracite  produc- 
tion of  more  than  250,000  tons  was  con- 
demned by  the  Federal  inspectors.  This  coal 
was  condemned  at  the  mines  and  repre- 
pared  for  delivery. 

It  is  the  observation  of  the  Fuel  Adminis- 
tration, he  said,  that  steam  sizes  of  anthra- 
cite containing  40%  of  impurities  are  so  in- 
efficient in  generating  steam  that  the  cost  of 
such   fuel  is  commercially  prohibitory. 

nJEL-OIL   SITUATION 

The  fuel-oil  situation  was  presented  by 
President  Alfred  C.  Bedford  of  the  Stand- 
ard Oil  Company  of  New  Jersey  who  said 
that  he  wished  to  plead  for  special  economy 
in  the  use  of  fuel-oil  and  for  its  use  only 
where,  from  the  nature  of  the  work,  coal 
cannot  properly  be  used.  He  said  he  did  not 
care  to  be  thought  an  alarmist,  but  when 
the  needs  of  the  navy  are  considered,  to- 
gether with  those  oil-burning  cargo  ships,  it 
was  eaiiy  to  see  that  our  consumption  will 
be,  as  it  was  in  1917,  in  excess  of  our  pro- 
duction. He  said  factories  in  the  East 
must  be  asked  to  burn  less  fuel  oil  on  ac- 
count of  the  difficulty  of  transporting  it  from 
the  Mexican  oil  fields.  Particularly,  fuel  oil, 
he  said,  should  not  be  used  under  steam 
boilers,    either    stationary    or    locomotive. 

The  symposium  itself  took  up.  among 
other  things,  "What  is  essential  to  the  eco- 
nomical operation  of  hand-fired  boiler  fur- 
naces when  using  soft  coal?"  "What  ex- 
perience have  you  had  in  the  use  of  wood 
as   fuel?    To  what  extent  is  wood  available 


as  a  fuel?"  "What  coal  economies  can  be 
effected  in  residence  heating?"  and  "What 
coal  economies  can  be  effected  in  small 
steam  plants?"  and,  under  miscellaneous, 
"School  Heating,  Insulation  and  Smoke 
Prevention." 

CX)AL    ECONOMIES    IN    RESIDENCE    HEATING 

Frank  T.  Chapman,  who  spoke  on  this 
topic,  said:  According  to  good  authority  ap- 
proximately 120,000,000  tons  (2000  lbs.)  of 
coal  is  the  present  rate  of  use  per  year  for 
domestic  purposes  in  the  United  States.  No 
accurate  record  exists  to  indicate  what  pro- 
portion of  this  coal  is  used  for  residence- 
heating  purposes,  but  probably  at  least  two- 
thirds,  or  80,000,000  tone,  of  this  amotmt  is 
used  for  what  might  be  broadly  stated  as 
residence  heating. 

The  possible  saving  in  coal  used  for  resi- 
dence heating  may  be  divided  into  five  prin- 
cipal items  as   follows: 

1  Elimination    of    Heating    for    Unnecessary 
Rooms  and  Buildings: 

a  Shutting  heat  off  from  rooms  not  ac- 
tually needed. 

b  Closing  of  large  residences  where  heat- 
ing requirement  is  unreasonable  for  num- 
ber of  occupants  or  the  re-arrangement 
of  heating  equipment  in  order  to  heat 
only  the  portion  of  house  actually  needed 
for  occupancy.  (This  item  should  repre- 
sent a  saving  of  at  least  10%.) 

2  Lower  Temperature  Maintained  in  Homes: 
a  A  5^    lower   average   than   past   practice 

would  save  about   10%   of   the   fuel   re- 
quirement. 

3  Observance   of   Practical   Methods   of   Re- 
ducing   Preventable    Heat    Losses: 

a  Insulation  of  cellar  piping,  heater  or 
other  sources  of  heat  loss. 

b  Prevention  of  undue  leakage  at  win- 
dows and  doors. 

4  Economical    Operation    of    Heating    Appa- 

ratus : 
a  The  keeping  of  gas  passages  of  heaters 

clean.     (By    far    the    most    vital    factor 

and   the   most   important   to    emphasize.) 
b  Proper   draft   regulation. 
c  Sifting    ashes    where    they    contain    fuel 

value. 
d  The   study   and   application    of   available 

war   coal-saving    rules.     (This    item    No. 

4  should   represent  a  possible  saving  of 

20%.) 

5  The   Use   Where   Available   of    Substitutes 

for  Coal  as  Fuel,  such  as  natural  gas, 
kerosene  oil,  fuel  oil,  wood,  peat. 
A  summary  of  these  possible  savings  totals 
a  proportion  of  about  50%  of  the  coal  now 
used  for  residence  heating.  For  practical 
calculation  let  us  assume  that  one-half  this 
proportion,  or  25%  of  the  saving,  can  actually 
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be  effected,  provided  proper  means  are  used 
to  inspire,  educate  and  require  the  public  to 
take  a  more  personal  interest  in  conserving 
coal.  Based  upon  80,000,000  tons,  25%  would 
mean  a  saving  of  20,000,000  tons  in  resi- 
dence-heating work,  to  which  could  un- 
doubtedly be  added  a  goodly  percentage  of 
coal  now  used  for  domestic  cooking  and  hot- 
water  service,  by  increased  economy  in  its 
use  and  by  a  more  extensive  substitution  of 
other  fuels  for  cooking. 

The  practical  possible  saving  on  all  do- 
mestic uses  of  coal  would,  therefore,  appear 
to  lie  somewhere  between  20,000,000  and 
30,000,000  tons.  It  is  important  to  note  that 
in  this  25%  saving,  only  10%  is  figured  as 
secured  from  "economy  of  operation,"  the 
remainder  being  mainly  by  elimination  and 
lower  maintained  temperatures. 

Having  visualized  the  first  two  phases  of 
the  subject  question,  we  come  to  the  third 
phase,  viz.,  the  method  of  procedure  that 
will  bring  about  the  greatest  conservation. 
This  phase  is  only  indirectly  covered  by  the 
original  subject,  but  is  the  vital  factor  which 
governs  the  proportion  of  the  possible  econ- 
omies that  can  be  effected. 

An  active  educational  program  with  punch 
and  compulsion  in  it,  as  well  as  an  appeal  to 
patriotism,  is  required,  and  such  a  program 
must  necessarily  be  based  upon  a  plan  of 
regulation  and  limitation  of  coal  supply 
calculated  upon  quantities  requiring  econo- 
my. Only  by  such  m«ans  can  the  average 
householder  be  aroused  and  impressed  with 
the  fact  that  if  he  does  not  study  and  apply 
the  conservation  rules,  his  negligence  will 
react  upon  the  comfort  of  his  own  family. 
He  will  run  <short  of  coal,  while  his  neigh- 
bor who  has  observed  the  rules  will  have 
sufficient  for  his  needs. 

Information  accumulated  leads  to  the  state- 
ment that  a  sufficiently  consistent  plan  of 
apportioning  coal  for  residence  heating,  cook- 
ing and  hot-water  service  by  regulation  and 
limitation,  can  be  secured  in  making  the  en- 
forcement practical. 

COST    OF    SCHOOI,    HEATING. 

J.  H.  Brady,  chief  engineer  and  superin- 
tendent of  buildings  for  the  School  District 
of  Kansas  City  contributed  a  report  made 
by  him  to  the  Board  of  Directors  of  the 
School  District  of  Kansas  City,  Mo.  This 
report  is  given  in  great  detail  and  is  extreme- 
ly valuable.  It  contains  a  tabulated  state- 
ment for  1916-17,  showing  the  cost  per  cubic 
foot  for  heating  the  buildings  of  the  school 
district 

There  are  88  public  buildings  having  a  total 


cubic  contents  of  32,300,000  cu.  ft  and  an 
average  per  building  of  367,000  cu.  ft  More 
than  half  the  buildings  contain  over  250,000 
cu.  ft.  of  space  and  several  are  much  larger. 
The  cost  of  fuel  for  all  the  buildings  aver- 
aged 3.1  mills  per  cubic  foot.  The  figures 
given  in  the  report  include  the  fuel  furnished 
the  custodians  of  the  buildings  for  their 
residences,  except  in  the  case  of  seven  build- 
ings. In  what  follows  is  a  brief  summary 
of  the  conclusions: 

Grouping  the  buildings  accordings  to  the 
type  of  heating  plant  used  gives  the  follow- 
ing results: 

Group  No.  1,  steam  hot  blast,  using  fuel 
oil,  average  cost  3.5  mills  per  cubic  foot 

Group  No.  2,  direct  radiation,  using  fuel 
oil,  average  cost  3.6  mills  per  cubic   foot 

Group  No.  3,  steam  hot  blast,  using  coal 
for  fuel,  average  cost  2.8  mills  per  cubic 
foot. 

Group  No.  4,  direct  radiation,  using  coal, 
average  cost  2.9  mills  per   cubic   foot 

Group  No.  5,  frame  and  brick  buildings 
heated  by  stoves,  average  cost  4.1  mills  per 
cubic  foot. 

Group  No.  6,  schools  heated  by  hot-air 
furnaces,  using  coal,  average  cost  3.6  mills 
per  cubic  foot. 

Contrasting  two  of  the  buildings,  the  writer 
states : 

"Central  High  School  shows  a  cost  of  2.7 
mills  per  cubic  foot  while  Northeast  shows  a 
cost  of  2.5  mills  per  cubic  foot.  The  cubic 
contents  of  Northeast  High  is  greater  than 
Central  High,  and  the  difference  in  the  cost 
per  cubic  feet  for  heating  the  two  buildings 
is,  in  my  opinion,  due  to  the  fact  that  Cen- 
tral High  has  metal  frames  and  sash  while 
Northeast  has  wooden  frames  and  sash,  and 
the  leakage  of  air  or  wind  around  metal  sash 
is  greater  than  with  wooden  sash.  Both 
these  buildings  use  coal  for  fuel.  As  a  rule 
the  high  cost  of  heating  certain  buildings  is 
caused  by  metal  frames  and  sash,  while  in 
other  buildings  it  is  due  to  poor  construc- 
tion, taking  Jnto  account  their  age,  etc." 

Another  point  is  the  fact  that  where  me- 
chanical ventilation,  or  what  is  known  as  hot 
blast  fan  system,  using  coal  for  fuel,  is  in- 
stalled, the  COS*  for  heating  per  cubic  foot,  is 
less  on  an  average  than  the  others,  being  2.8 
mills. 

The  fact  that  the  figures  for  schools 
equipped  with  mechanical  ventilation  run 
less  than  for  those  not  so  equipped  may  be 
attributed  to  automatic  temperature  control. 
The  highest  cost  per  cu.  ft.  is  shown  where 
stoves  are  used  for  heating,  being  4.1   mills. 
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Steam  Turbines  for  Buildinij  Power  Plants 


It  is  remarkable  that,  with  its  inherent 
advantages,  its  simplicity,  and  its  clean  ex- 
haust steam,  the  steam  turbine  has  not  been 
more  largely  used  in  the  building  power 
plant.  Probably  the  chief  causes  is  the  com- 
parative newness  of  the  development  of 
small-size  turbines,  the  fact  that  the  manu- 
fachirers  of  such  machines  are  still  limited 
in  number  and  that  it  is  easier  to  secure 
operating  engineers  for  simple  and  even  Cor- 
liss engines  than  it  is  to  secure  one  for  steam 
turbines.  To  the  operating  man  the  turbine 
seems  to  have  given  a  general  impression 
of  mystery  from  which  he  assumes  its 
operation  to  be  complicated,  its  parts  incom- 
prehensible and  he,  therefore,  feels  more 
helpless  and  has  much  less  self-confidence 
when  asked  to  run  a  turbine  than  when  a 
plain  engine  proposition  is  placed  before 
him. 

Now  what  are  the  facts  of  the  case?  Is 
the  turbine  more  complicated  and  is  it  more 
difficult  to  operate  than  an  engine?  Is  it 
harder  to  repair  and  are  its  repairs  and  ad- 
justments required  more  frequently  than  the 
simpler    types    of    engines    or    are    they   not? 

Of  course,  the  reader  is  familiar  with  the 
principle  of  turbine  operation,  viz..  the  shoot- 
ing of  jets  of  steam  against  the  recesses  on 
the  side  or  circumference  of  the  rotor  which 
is  thus  "blown"  around,  as  one  might  say, 
by  the  force  of  the  steam  impinging  on  these 
recesses.  The  old  mill  wheel  with  its  pad- 
dles set  in  a  swiftly-running  stream  is  an 
example  of  this ;  the  side  wheel  and  stern 
wheel  steamboats  are  another, — but  with  the 
action  reversed — (in  this  case  the  wheel 
moves  the  water  by  the  power  supplied  from 
the  engine  instead  of  the  water  moving  the 
wheel   and    furnishing  power   to   the   engine). 

The  actual  wheel  as  employed  in  the 
Terry  steam  turbine  is  shown  in  Fig.  1  and 
the  action  of  the  steam  on  the  wheel  is  illus- 
trated in  Fig.  2.  Therefore,  the  apparatus 
consists   simply  of   such   a   wheel — or   several 


wheels — mounted  on  a  shaft  and  against 
which  the  steam  jets  are  directed  from  one 
or  more  nozzles.  The  turning  of  the  wheel 
or  wheels  which  are  keyed  onto  the  shaft 
of  course  turns  the  shaft  which  is  connected 
to  a  generator,  alternator,  pump  or  other 
apparatus  to  be  operated. 

EARI^V    FAULTS    OP    CONSTRUCTION    REMEDIED. 

Formerly,  these  wheels  were  a  weak  fea- 
ture of  turbine  construction,  being  arranged 
so  that  the  clearance  between  the  wheel  and 
the  casing  was  very  small.  An  interference 
or  rubbing  between  the  wheel  and  the  cas- 
ing with  this  resulted  from  the  slightest  dis- 
tortion   of    the    shaft   or    temperature    move- 


FIG.  1.— WHEEL 
OF    TERRY 

STEAM 
TURBINE 


FIG.    2.— ACTION    OF 
STEAM    ON    WHEEL,. 
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raent  of  the  casing.  The  buckets  were  also 
arranged  so  that  any  such  interference  would 
be  almost  sure  to  injure  them  beyond  repair, 
making  a  replacement  necessary.  With  the 
present  turbine  models  this  danger  is  elimi- 
nated, first,  by  using  larger  clearances — 
sometimes  V/i  in.  or  so — and,  second,  by 
building  the  wheel  so  that  rubbing  on  the 
sides  or  circumference  comes  on  a  project- 
ing ring,  thus  protecting  the  buckets  which 
are  set  slightly  inside  the  protecting  ring. 
Haying  eliminated  all  danger  of  smashed  or 
damaged  buckets  no  further  worry  need  be 
felt  on  this  score  but  how  about  the  ad- 
justment? 

If  the  expansion  and  contraction  of  the 
casing  due  to  heating  and  cooling  by  the 
steam,  or  by  the  twisting  of  the  supply  and 
exhaust  pipes  connected  thereto  takes  place 
to  any  reasonably  slight  degree  there  is  more 
than  enough  clearness  to  prevent  any  serious 
interference  from  this  cause;  so  this  objection 
is  also  eliminated.  With  these  two  features 
properly  taken  care  of  in  the  design  there  is 
nothing  else  to  cause  trouble  as  this  casing 
and  wheel  described  constitute  the  turbine 
as  is  indicated  in  the  interior  view  of  a  Terry 
steam  turbine  of  which  a  cross  section  is 
shown  in  Fig.  3. 

CLEAN     EXHAUST     STEAM     SECURED     WITH     TUR- 
BINES 

If  it  is  assumed — as  may  safely  be  done — 
that  the  steam  turbine  as  a  mechanical  ma- 
chine is  beyond  reasonable  criticism,  what 
other  merits  has  it  to  recommend  it  for 
small    building   power    plants?     Probably   the 


most  unusual  feature  is  the  clean  exhaust 
received  from  such  machines.  Referring  to 
Fig.  3,  it  will  be  noted  that  there  is  no  need, 
or  even  opportunity,  to  apply  oil  to  the  in- 
terior, the  only  oiled  surfaces  being  the  two 
main  bearings  outside  the  casing.  This  not 
only  results  in  clean  exhaust  without  oil  but 
at  the  same  time  eliminates  the  use  of  oil 
separators,  grease  traps  and  greasy  drips.  A 
further  gain  is  made  in  the  quantity  of  oil 
used. 

SMALL     SPACE    REQUIRED 

A  second  great  advantage  is  space.  A 
steam  turbine  can  be  set  up  in  a  fraction  of 
the  space  required  for  an  engine  of  equal 
capacity.  To  realize  the  tremendous  differ- 
ence it  is  only  necessary  to  refer  to  Fig.  4 
where  the  comparative  plant  and  elevation  of 
a  100-H.P:  engine  and  a  100- H.  P.  turbine 
are  shown,  both  drawn  to  the  same  scale. 
More  than  that,  the  space  for  drawing  pis- 
tons is  not  needed  in  a  turbine,  in  fact,  be- 
sides the  necessary  access  aisle  around  the 
machine  no  other  space  is  necessary  for  dis- 
mantling. The  smallness  and  compactness 
of  such  an  outfit  is  further  illustrated  by  Fig. 
5  which  is  a  Sturtevant  turbine  direct-con- 
nected   to    a    D.  C.    generator. 

DEPENDABLE  SERVICE  FOR  LONG  PERIODS 

After  setting  up  and  starting  a  turbine 
no  further  attention  except  oiling  is  required 
until  the  bearings  wear  out  and  need  to  be 
re-lined.  There  is  no  matter  of  adjustment 
to    be   constantly   kept    in    condition    and    no 


FIG.    3.— CROSS    SECTION    OF   TERRY    STEAM    TURBINE. 
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FIG.  4.— COMPARATIVE  PLAN  AND  ELEVATION  OF 
A    100-H.P.    ENGINE   AND   A   100-H.   P.   TURBINE. 

loss  of  efficiency  is  possible  through  an  in- 
correct setting  of  valves  or  cut-off.  Tur- 
bines tested  after  years  of  hard  service  have 
shown  practically  the  same  steam  consump- 
tion and  the  same  economics  as  when  in- 
stalled. 

The  long  periods  during  which  these  ma- 
chines will  give  constant  and  dependable 
service  renders  them  particularly  suitable  for 
building  power-plant  service.  The  writer 
was  recently  in  a  small  plant  supplying 
light  and  power  to  four  or  five  little  isolated 
buildings  where  a  small  turbine  had  been 
started  six  months  previously  and  had  been 
running  night  and  day  every  minute  since. 
According  to  all  indications  it  mieht  easily  be 
many  more  periods  of  six  months  before 
anything   would    require    its    stoppage. 

Now  as  to  regulation — are  these  machines 
capable  to  close  speed  regulation 
such  as  is  necessary  for  generators 
and  alternators  supplying  current 
for  lighting  to  avoid  flickering  of 
the  lamps?  In  regard  to  this  it 
might  be  said  that  the  turbine  is 
capable  of  just  as  close  regulation 
as  an  engine,  the  speed  variation 
under  practical  test  on  a  125  Kw. 
machine  being  1.17%  from  no  load 
to  full  load,  and  it  may  always  be 
kept  within  37c  of  normal  from 
no  load  to  full  load  on  small  ma- 
chines and  within  2%  on  larger 
units.  Closer  regulation  may  be 
obtained    if    desired. 

It  must  not  be  assumed  that  the  pjQ 

small   turbine  has  not  already  been 


used  in  building  power-plants  for 
many  buildings  although,  of  course, 
they  by  no  means  are  as  numerous 
nor  in  as  common  use  as  the  well- 
known  steam  engine  of  various 
types. 

Fig.  7  shows  a  view  of  two 
Terry  turbines  of  50,  and  125-Kw. 
capacity,  respectively,  and  one  Gen- 
eral Electric  Co.  75-Kw.  turbine  in- 
stalled in  a  Hartford,  Conn.,  de- 
partment   store. 

OPERATION    UNDER    PARTIAL    LOADS 


Still     another     advantage     which 
can  be  obtained  with  steam  turbines 
of    some    types    where    nozzles    are 
used     in    higher     efficiencies     under 
partial    loads.    For   instance   with    a 
four-nozzle    machine,    with    20%    of 
the    full    load,    only    one    nozzle    is 
used;   with  40%   or   509^,   two   noz- 
zles,  etc.     A   curve  plotted  to   show 
the  economy  so  obtained  is  shown  in 
Fig.  6.  Here  the  consumption  at  ful! 
load   is   shown   starting   off   and    in- 
creasing as  indicated  by  the  dotted  line.   But 
the   gradual   closing   of    the   five   out    of    six 
nozzles  as  the  load  falls  off  keeps  the  steam 
consumption    down    to    the    levels    indicated 


by  the  heavy  lines. 

FOUNDATIONS     LIGHTER    THAN     FOR 
ING    ENGINES 


RECIPROCAT- 


In  spite  of  the  very  high  speeds  obtained  in 
steam  turbines  (running  from  3600  R.  P.  M. 
downward)  the  foundations  required  are  much 
lighter  than  for  reciprocating  engfines  of 
similar  capacity.  This  is  because  in  the 
turning  of  the  rotor  it  finds  its  own  center 
and  maintains  its  own  stability,  not  being 
subject  to  shocks  caused  by  the  sudden 
change  in  the  movement  oi  large  masses   of 


S.— STURTEVANT    TURBINE    DIRECt-CON- 
NECTBD  TO  A  D.  C.  GENERATOR 
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metal  as  is  the  case  with  an  engine.  Under 
these  higher  speeds  a  smaller  and,  therefore, 
a  less  expensive  electric  machine  can  be  used 
as  it  is  well  known  that  a  generator  will 
produce  more  power  at  a  higher  speed. 
One  of   the  chief  items  of   expense   in  a 


FIG.     6.— ECONOMY    CURVE 

small  power-plant  are  the  large  slow-speed 
generators  it  is  necessary  to  use  for  direct 
engine  connection  whereas  with  turbines  the 
electric  manufacturers  have  been  hard  pressed 
in  some  cases  to  produce  an  electric*  machine 


that  will  stand  up  under  the  direct  drive  of 
higher  speed  turbines. 

There  are  other  items  in  the  power  plant 
besides  the  main  units,  however,  which  can 
profitably  utilize  turbine  drives  in  preference 
to  electric  motors.  Turbine-driven  forced- 
draft  fans,  turbine-driven  boiler-feed  pumps, 
and  turbine-driven  circulating  pumps  are  be- 
coming more  and  more  common  and,  com- 
pared to  the  electric  motor,  their  efficiency  is 
much  higher  as  their  exhaust  can  be  turned 
directly  into  the  feed-water  heater  or  steam 
heating  system. 


An   Hour's   Study  per   Day  Proposed  for 
Technical   Men. 

The  question  is  raised  by  a  ^writer  in  the 
American  Association  of  Engineers'  Journal 
whether  it  is  not  advisable  for  every  em- 
ployer or  manager  of  technical  men  to  re~ 
quire  them  to  read  and  study,  say,  an  aver- 
age of  six  solid  hours  weekly  and  the  opinion 
is  expressed  that  such  a  procedure  would 
repay  the  employer  richly,  even  if  the  entire 
six  hours  of  study  were  at  the  employer's 
expense. 


FIG.    7.— STEAM   TURBINE,  INSTALLATION    IN    HARTFORD    (CONN.)    DEPARTMENT    STORE. 
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Modern  Practice  In   Vapor  Heating 

Editor's  Note — For  the  purpose  of  this  series  of  articles,  a  vapor,  vacuum,  vapor- 
%*actuum,  vacuum-vapor,  atmospheric,  modulated  or  themogrcide  system  of  heating  will 
be  considered  as  any  system  in  which  the  steam  pressure  ordinarily  carried  is  practically 
at  atmosphere  or  slightly  below  or  in  which  the  returns  are  open  to  the  atmosphere  and 
where  no  pump  or  other  positive  mechanical  device  is  employed  to  pull  back  the  returns. 

II.— The  Hutchison  System. 


The  next  patented  system  to  be  con- 
sidered on  this  series  is  that  of  the  Hutchi- 
son system  of  vapor  beating,  manufactured 
by  the  Hutchison  Vapor  Heating  Cor- 
poration, Washington.  D.  C.  which  pos- 
sesses some  features  in  common  with  the 
Adsco  system  described  in  a  previous  is- 
sue. This  resemblance  extends  to  a  modu- 
lating valve  on  the  supply  end  of  each 
radiator  and  a  union  elbow  on  the  return 
connection  which,  in  turn,  involves  the  use 
of  an  excess  of  radiation  to  avo'd  vapor 
getting  into  the  return  lines.  The  chief 
points  of  difference  lie  in  the  "trap  re- 
ceiver" and  "damper  regulator"  employed. 

The  chief  requirements  consist  of  such 
items  as 

A  graduating  valve  on  the  supply  end 
of  each  radiator  and  a  union  elbow  on  the 
return  end. 

A  special  trap  receiver  on  the  return,  a 
special  regulator  to  control  the  drafts,  a 
special  safety  valve  and  an  air  vent  to  re- 
lieve the  air. 

Additional  radiation  of  20%  on  each 
radiator  in  order  to  be  sure  of  condensing 
all  vapor  in  the  radiator. 

The  piping  required  for  this  system  is 
illustrated  in  Fig.  1  the  steam  (or  vapor) 
being  generated  in  the  boiler  and  flowing 
out  through  the  supply  mains  and  risers 
to  the  graduating  valves   on   the  radiators. 

In  piping  the  steam  main  the  riser  from 


the  boiler  should  be  run  up  full  size  of  tap- 
ping and  should  be  reduced  at  the  first 
elbow  or  tee  to  the  proper  size.  The  main 
may  be  run  by  the  circuit  method,  start- 
ing high  at  the  boiler  and,  running  around 
the  building,  pitch  constantly  down  until 
the  main  has  returned  to  the  boiler  loca- 
t'on  at  which  point  it  is  dripped  by  a 
bleeder  connected  into  the  boiler  return 
below  the  water  line.  On  larger  systems 
the  split  main  is  used  as  illustrated. 

If  for  any  reason  it  is  desirable  to  jump 
the  main  at  any  point  all  that  is  necessary 
is  to  carry  the  main  pitching  down  to  the 
po-nt  where  the  jump  is  to  be  made,  take 
a  bleeder  off  at  this  point  (connected  back 
to  boiler  under  the  water  line)  and  raise 
the  main  as  much  as  desired.  This  is  il- 
lustrated in  Fig.  2. 

The  grade  of  the  mains  should  be  made 
not  less  than  1  in.  in  20  ft.  where  the  steam 
and  condensation  flow  in  the  same  direc- 
tion and  3  in.  in  20  ft.  where  the  condensa- 
tion and  steam  flow  in  opposite  directions. 

The  size  of  the  steam  mains  is  based  on 
the  length  of  run,  square  feet  of  radiation, 
and  number  of  elbows  in  the  line.  Table 
I  shows  the  proper  sizes  for  various  con- 
ditions, allowing  2  oz.  loss  in  pressure 
from  the  boiler  to  the  last  radiator  and  in 
measuring  up  the  length  of  run  10  ft.  is 
added  for  each  90°  elbow. 


TablK   I 


Nominal 

Size 

100  ft.  or  le 

ss     100-150  ft. 

^vidiii     111     i^iiicai     i 

150-200  ft. 

200-300  ft. 

of  Pipe  In. 

Diam. 

Radiation  in 

Square   Feet. 

1^/4 

IhO 

145 

122 

100 

1^2 

2()5 

210 

190 

150 

2 

520 

450 

380 

310 

2y. 

860 

700 

600 

490 

3 

1500 

1250 

1070 

900 

^Vi 

2200 

1800 

1550 

1250 

4 

3300 

2600 

2200 

1800 

4J^ 

4500 

3700 

3200 

2600 

5 

6200 

5000 

4400 

3600 

6 

8400 

7200 

Digitized  by 

5800 
GOOQ 

THE  HEATING  AND  VENTILATING  MAGAZINE 


45 


'  Where    bleeders    are    installed    the    sizes 
should  be  as  given  in  Table  II. 

Tabu  II 


Run  of  . 

Run  of 

Size  of                0-150 

150-300 

Main                     Ft., 

Ft., 

In.  Diam,           In  Diam. 

In  Diam. 

I'/i  and  \y2                1 

1 

2      to    3                     1 

\V^ 

3H  to    6                    VA 

\V2 

B.....Botfer 

D Drip. 

^ i/htoft  Sfbotr 

X.....  JPepi/Zafor 

JtJf...7r€/i/^n  ATo^ 

JSJf.  ..Sop/o/frJfo/n 

T.....  Jdece/yer  Trop 

tlX...krer2feA/rn 

Where  the  risers  are  higher  or  have 
numerous  connections  they  should  be  sized 
on  the  same  basis  of  the  steam  main  using 
the  distance  from  the  top  of  the  riser  back 
to  the  boiler  as  the  length  of  run  and  add- 
ing 10  ft.  for  each  90'  elbow. 

The  graduating  valve  is  of  the  packless 
type  and  opens  and  closes  a  port  by  the 
movement  of  a  tapering  slot  attached  to 
the  valve  spindle  across  the  port  opening 
as  illustrated  in   the  sectional   cut,   Fig.   3. 


I 
I 
I 


'Xodfofor  conffectiona 
on  Thta  side  3tmi/of  fo 
those  3ho0ifff 


Roef/otor 


W^, 


fUhfon 

\Bfbow 


77?  *^>^f// ///^///y/X 


TYPICAL  RADIATOR  PIHAG 
FIG.  1.— TYPICAI,  LAYOUT  OF  HUTCHISON  SYSTEM. 


with    a    maximum    length    of    1    in.   bleeder 
pipe  limited  to  55  ft. 

Where  risers  go  to  only  one  radiator 
on  the  second  story  the  riser  may  be 
made  the  same  size  as  the  radiator  branch, 
but  when  two  or  more  radiators  are  sup- 
plied the  size  of  the  riser  depends  on  its 
distance  from  the  boiler  as  shown  in 
Table  III. 

Tablk    III 

Xom.  Size  Distance  from  Boiler  in  Feet 

of  Pipe  100  150  200  300 

In.  Diam.  Square  feet  of  radiation  supplied. 

1  80  66  56  46 
VA  160  145  122  100 
\V2  265          210          190           150 

2  520  450  380  310 


J^n  ^ 


EeTJo3oi/er^^ 


Drip 


FIG.  2.— ARRANGEMENT  FOR  "JUMPING"  THE 
MAIN. 
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The  dimensions  of  this  valve  as  indicated 
on  the  diagram,  Fig.  4  are  as  follows: 


Size  of  Valve 
Inches.   • 

'A 
Ya 


a 
Inches. 

Wa 


b 

Inches. 

3 
3 
^Va 


The   graduating   supply  valves   are   cali- 


Hutchison'  <  Packless 
Graduating    Valve. 


Dimensions. 


brated  so  that  J/2-in.  valves  are  suitable  to 
use  on  radiators  of  30  sq.  ft.  or  less;  ^-in. 
valves  on  31  to  90  sq.  ft.  and  1-in.  valves 
on  radiators  of  91  to  180  sq.  ft. 

The  radiators  used  should  be  of  the 
water  pipe  tapped  for  top  supply  and  bot- 
tom return,  the  return  tapping  being  ec- 
centric and  either  at  the  same  or  opposite 
end  from  the  steam  connection.  Water 
radiators  should  never  be  tapped  bottom 
supply.  The  size  of  the  radiator  tappings 
should  be  as  indicated  in  Table  IV. 


Size  of  Radiator 
Square  Feet. 
0-30 
31-90 
91-180 


TABLE  IV. 

Supply 
In!  Diam. 

'A 
Va 

1 


Return 
In.  Diam. 

/2 
V2 


The  vapor  being  condensed  in  the  radi- 
ator flows  out  along  with  the  air  through 
the  union  elbow  on  the  return  end  and 
into  the  return  mains  which  are  vented  to 
the  atmosphere.  The  union  elbow  is 
shown  in  Fig.  5  and  is  made  only  in  the 
J^-in.  size,  the  dimensions  being  as  in- 
dicated. 

Continuing  from  the  H-in.  return  elbo\^ 
(into  which  is  screwed  a  ^-in.  stub  from 
which  a  %-in.  horizontal  pipe  is  used  to 
connect  to  the  riser)  the  return  condensa- 
tion and  air  follow  down  the  return  risers 
and  mains  back  toward  the  boiler. 


The  '  returns    are    sized    as  shown    in 
Table  V. 

TABLE  V. 

Maximum  Maximum 

#Nom.  Size     Maximum      Hor.  Total 

of  Pipe.      Radiation     Length  Length 


In.  Diam. 

Sq.  Ft. 

Feet. 

Feet 

A 

180 

None 

Stub 

Va 

500 

25 

100 

1 

900 

40 

100 

Wa 

1900 

65 

100 

\A 

3000 

100 

100 

2 

5200 

125 

125 

Whenever  it  is  necessary  to  exceed  the 
length  allowed  in  the  above  schedule  the 
pipe  is  increased  one  size. 

The  condensation  and  air  then  return  to 
the  trap  receiver,  the  air  vent  being  con- 
nected just  before  the  drop  is  made  to 
the  receiver.  Here  the  regulator  bulb  is 
attached  as  illustrated  in  Fig.  6,  the  bulb 
consisting  of  a  closed  sphere  connected  by 
a  flexible  pipe  to  the  trap  receiver  and  by 
a  small  tube  to  the  return  line  to  serve  as  a 
relief  pipe.  Any  increase  of  pressure  in 
the  boiler  causes  the  water  to  back  up 
from  the  trap  receiver  and  flood  the  closed 
sphere;  this  so  increases  the  weight  of 
the  sphere  that  it  drops  sufficiently  to  close 
the  drafts  by  means  of  the  chains  to  which 
the  sphere  is  connected. 

On  the  vapor  pressure  being  reduced  by 
the  closing  of  the   drafts  the  water  flows 


FIG.  5.— UNION  ELBOW. 

out  of  the  sphere  and  returns  to  the  receiver 
through  the  flexible  pipe  thus  reducing  the 
sphere's  weight  and  allowing  the  counter- 
spring  to  draw  up  the  sphere  together 
with  its  damper  chains,  thus  again  opening 
the  drafts.  The  inlet  and  outlet  of  water 
from  the  sphere  is  made  possible  by  means 
of  a  small  flexible  balance  pipe  previously 
mentioned  as  running  from  the  top  of  the 
sphere  to  return  pipe  being  connected 
thereto  above  the  water  line.  This  receiver 
also  prevents  the  backing  of  water  out  of  the 
boiler  without  the  use  of  a  check  whenever 
any  pressure  is  generated. 

The  size  of  the  trap  receiver  should  be 
No.  154  for  boilers  of  2500  sq.  ft.  or  less  and 
No.  2  for  boilers  of  2500  sq.  ft.  or  over, 
these  being  tapped  the  same  size  as  their 
respective  numbers,  while  the  damper  regu- 
lator should  be 
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No.  154  for  boilers  of  2500  sq.  ft.  or  less  and 
No.  2     for  boilers  of  2500  sq.  ft  or  over. 

When  radiators  are  located  on  the  side 
walls  only  slightly  above  the  water  line 
the  condensation  may  be  returned  direct  to 
the  boiler  through  a  wet  return  provided 
the  air  is  relieved  back  into  the  main  re- 
turn by  a  line  which  is  not  pocketed  and 
which  lies  above  the  boiler 
water  line  throughout  its  en- 
tire length.  Such  wet  returns 
should  be  sized  as  shown  in 
Table  VI. 

TABLE    VI. 


It  is  important  to  remember  that  all  pipe 
sizes  as  herein  listed  are  based  on  having 
the  full  area  of  the  pipe  and  will  not  apply 
where  pipes  are  not  reamed.  Where  it  is 
necessary  to  use  an  unusual  number  of  fit- 
tings the  pipe  should  be  increased  one 
size  to  reduce  the  friction  as  much  as  pos- 
sible. 


Nom.  Size  Radiation  Maxim 

of  Pipe       Square 

Length 

In.  Diam.  Ft. 

Ft. 

1           1000 

50 

1^        1800 

75 

VA       3600 

125 

2          6000 

200 

The  vent  line  to  the  chimney 
is  made  as  per  Table  VII. 

TABLE     VII 


Nom.  Size 

Boiler  Capacity 

of  Pipe 

Square  Feet 

In.  Diam. 

Radiation 

1 

700  or  less 

Wa 

700  to  1900 

Wi 

1900  to  3000 

2 

3000  to  5000 

The  vent  line  must  be  car- 
ried up  to  a  point  at  least  10 
ft  above  the  level  of  the 
return  line;  this  may  be  done 
either  outside  the  chimney  or 
inside  the  chimney.  If  the 
line  is  run  inside  it  should  be 
of  galvanized  iron  pipe  finished  off  at  the  top 
with  a  tee  the  vertical  pipe  entering  the 
branch  tapping  so  that  the  back  of  the  tee 
will  prevent  the  soot  dropping  down  and 
clogging  the  vent  Plugs  to  permit  clean- 
ing out  the  vent  line  should  be  placed  at 
all  turns  in  the  pipe. 

The  special  safety  valve  is  set  at  8-oz. 
pressure  and  is  of  the  pop,  side-lever  type, 
all  parts  being  of  brass  except  a  malleable 
iron  base.  The  various  sizes  of  safety 
valve  should  be  used  on  systems  of  the  fol- 
lowing capacity: 

1-in.  valve  on  700  sq.  ft.  or  less  of  radia- 
tion. 
1^-in.  valve  on  700  to  1200  sq.  ft  or  less 

of  radiation. 
\Y2'\n,  valve  on  1200  to  2000  sq.  ft  or  less 

of  radiation. 
2-in.  valve  on  2000  to  3500  sq.  ft  or  less 
of  radiation. 


FIG.  6.— BOIWR  CONNECTIONS  WITH  HUTCHISON 
SYSTEM. 


Wage  Scales  in  the  Building  Trades. 

Comparative  figures  showing  how  wages 
have  advanced  in  every  branch  of  con- 
struction during  the  past  two  years  have 
been  compiled  for  the  Philadelphia  district 
by  the  Builders'  Guide  of  Philadelphia.  The 
showing  for  the  heating  and  allied  trades 
is  as  follows: 

Plumbers— 1903,  $4.25;  1904,  $4.50;  1906, 
(February),     $4.75;     1906,     (Oct),     $5.00; 

1910,  $5.50;  1917  (July),  $6.00.    Agreement 
expires  July   1,   1920. 

Steam    Fitters— 1903,    $4.50;    1906,    $5.00; 

1911,  $5.50;  1917  (July),  $6.00.    Agreement 
expires  Jan.   1,   1920. 

Steam  Fitters'  Helpers— 1903,  $2.65; 
1906,  $3.00;  1917  (Apr.),  $3.20;  1917  (July), 
$3.40.    Agreement  expires  Jan.  1,  1920. 

Roofers  and  Sheet  Metal  Workers— 1903, 
$4.00;  1905,  $4.50;  1910,  $4.75;  1913,  $5.00; 
1918.  $5.60. 
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The   War  and  the   Heating  Engineer 


Homes  to  Be  Put  on  Fuel  Rations. 

According  to  an  announcement  of  Harry 
A.  Garfield  United  States  Fuel  Administrator, 
a  rationing  scheme  has  been  drafted,  based 
upon  the  so-called  Philadelphia  plan.  In  dis- 
cussing  the   plan    Mr.   Garfield    said: 

"There  will  not  be  enough  household  coal 
available  this  winter  if  last  year's  waste  con- 
tinues or  if  unequal  local  distribution  is  not 
prevented. 

"The  fuel  administration  has  taken  the 
necessary  steps  to  this  end.  Householders 
may  be  put  on  coal  rations  as  in  England 
and  France.  The  coal  allowed  to  each  con- 
sumer will  not  be  the  amount  used  last  year, 
but  only  so  much  as  is  scientifically  found 
sufficient  to  heat  his  house  to  68**,  providing 
every  conservation  rule  has  been  obeyed. 
The  allowance  for  each  will  be  sufficient  for 
comfort,  but  the  thoughtless  and  wasteful 
consumer  who  finds  his  allowance  gone  be- 
fore the  end  of  the  winter  will  have  only 
himself  to  thank  if  he  has  no  fuel  with 
which  to  heat  his  house. 

"Under  this  system  every  one  will  get  his 
fair  proportion  of  coal.  The  hoarder ,  will 
be  eliminated.  This  system  was  originally 
worked  out  and  applied  in  Philadelphia.  It 
has  proved  an  unqualified  success  and,  with 
modifications  suggested  by  the  experiences  in 
that  city,  the  adoption  and  enforcement  has 
been  referred  to  the  Federal  fuel  adminis- 
tration in  all  States. 

CENSORSHIP    OF    ALL    BINS. 

"This  plan  involves  a  department  of  coal 
allotments  in  connection  with  each  local  fuel 
administrator's  office.  Plans  for  this  organ- 
ization and  for  the  necessary  equipment  have 
been  completed  by  the  administration  in 
Washington  in  such  detail  that  the  local 
bureaus  can  inaugurate  the  system  without 
delay.  The  important  features  of  the  plan 
are: 

"First,  a  censorship  of  every  order  for 
coal  received  by  any  dealer,  each  order  being 
compared  with  a  figure  obtained  by  very 
simple  yet  effective  formulas  showing  the 
rating  of  the  house  where  the  coal  is  to  be 
used; 

"Second,  actual  inspection  of  all  doubtful 
cases  and  a  checking  up  through  inspectors 
of    statements    made   by   householders    as    to 


the   coal   on   hand,   the    space   to   be   heated 
and  the  heating  system   employed; 

"Third,  an  effective  refusal  to  furnish  any 
householder  more  coal  than  a  scientific  ana- 
lysis shows  is  necessary  if  the  requisite  care 
is  taken  in  the  heating  of  the  house.  Under 
this  system  surplus  coal  will  be  refused. 

VIOLATORS   TO  BE  PROSECUTED 

"All  consumers  who  have  obtained  a  quan- 
tity of  coal  in  excess  of  their  allotments,  or 
who  by  deceit  or  misrepresentations  have 
violated  any  rules  and  regulations  of  the 
fuel   administration,  will   be  prosecuted." 


The  United  States  Fuel  Administration 
has  announced  that  allotment  has  been  made 
to  the  State  of  New  York  of  approximately 
10%  more  anthracite  coal  this  year,  w^hich 
should  result  in  a  substantial  increase  to 
each  community  and  go  far  to  avert  the 
danger  of  a  famine. 

"With  regard  to  the  domestic  situation  in 
New  York  City,"  says  the  Fuel  Administra- 
tion, "you  are  advised  that  there  is  a  steady 
movement  of  domestic  anthracite  now  going 
into  Greater  New  York,  which  is  ahead  of 
the  previous  year's  shipments  on  a  propor- 
tionate monthly  basis.  Distribution  this  year 
is  following  the  lines  of  the  coal  year  1916- 
1917,  or,  in  other  words,  the  period  from 
April  1,   1916.  until  March  31,  1917. 

"During  this  period  7,160,344  tons  of  do- 
mestic sizes  were  shipped  into  Greater  New 
York  and  4,390,766  tons  of  No.  1  buckwheat 
or  smaller  sizes,  which  would  mean  an  aver- 
age monthly  shipment  of  596,695  tons  of  do- 
mestic. 

"During  April  and  May  this  year  the 
figures  are  1,225,524  domestic  sizes  and 
699,998  smaller,  or  an  average  of  612.762 
per  month.  Greater  Ne>y  York,  on  the  basis 
of  monthly  shipments,  is  getting  more  do- 
mestic coal  than  formerly." 


Coal-Distribution  Plan. 

In  connection  'with  the  plans  for  the  dis- 
tribution of  coal  within  the  various  States 
the  War  Industries  Board  will  decide  what 
consumers  shall  have  preference  in  securing 
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coal,  but  the  United  States  Fuel  Adminis- 
tration has  been  asked  to  assist  in  the  com- 
pilation of  complete  preference  lists. 

The  crux  of  the  new  distribution  plan 
lies  in  the  compilation  of  these  preference 
lists.  All  consumers  of  coal,  except  domestic 
consumers,  will  be  recorded  under  the  fol- 
lowing classifications:  (a)  Railroads;  (b) 
Army  and  Navy,  together  with  other  de- 
partments of  the  Federal  Government;  (c) 
State  and  county  departments  and  institu- 
tions; (d)  public  utilities;  (e)  retail  dealers; 
(f)  manufacturing  plants  on  War  Indus- 
tries Board's  Preference  List;  (g)  manu- 
facturing plants  not  on  War  Industries 
Board's  Preference  List.  The  first  six  classes 
will  be  given  preference  in  coal  shipments 
in  cooperation  with  the  plans  of  the  War 
Industries  Board. 

The  list  of  consumers  entitled  to  prefer- 
ence as  established  by  the  War  Industries 
Board  will  be  obtained  through  a  question- 
naire sent  to  every  manufacturing  plant  in 
the  country  using  more  than  500  tons  of  coal 
annually.  This  list  when  compiled,  will  be 
furnished  to  each  Fuel  Administration  Dis- 
trict Representative  in  the  producing  field 
which  supply  the  various  States,  and  with 
these  lists  to  guide  them,  together  with 
weekly  reports  which  will  be  required  from 
each  manufacturing  plant,  the  State  and 
local  fuel  administrators  and  district  repre- 
sentatives will  give  their  particular  attention 
to  building  up  proper  stocks  of  coal  at  all 
essential    war   plants. 

Under  this  plan  of  distribution  each  con- 
sumer should  arrange  for  shipments  from 
the  same  source  of  supply  as  last  year,  if 
possible. 


Reports    Wanted    on    "Enemsr"    Property. 

Those  who  have  reports  or  information  on 
enemy-owned  property  in  their  vicinity  are 
asked  to  communicate  the  facts  at  once  to 
the  Bureau  of  Investigation,  Alien  Property 
Custodian,  Washington,  D.  C.  About  $750,- 
000,000  worth  of  property  has  already  been 
reported  to  Washington,  but  the  custodian, 
A.  Mitchell  Palmer,  states  that  there  is  un- 
doubicdly  much  more  to  be  located. 


Administrative  Engineers  for  Fuel  Admin- 
istration. 

The  list  of  administration  engineers  ap- 
pointed to  date  by  the  United  States  Fuel 
Administration  are: 

Thomas  R.  Brown.  Pittsburgh,  for  western 
half  of  Pennsylvania;  formerly  special  engin- 
eer of  Westinghouse  Air  Brake   Co. 


George  R.  Henderson,  Philadelphia,  for 
eastern  half  of  Pennsylvania;  formerly  con- 
sulting engineer  of  Baldwin  Locomotive 
Works. 

Edward  N.  Trump,  New  York  City,  for 
State  of  New  York;  vice-president  of  Solvay 
Process  Company. 

W.  R.  C.  Corson,  Hartford,  for  New 
England;  secretary,  Hartford  Steam  Boiler 
Insurance  Co. 

Charles  A.  Cahill,  Milwaukee,  for  Wis- 
consin. 

As  already  announced  in  these  columns, 
the  national  plan  of  the  fuel  administration 
provides  for: 

1.  Personal  inspection  of  every  power 
plant  in  the  country. 

2.  Classification  and  rating  of  every  power 
plant,  based  upon  the  thoroughness  with 
which  each  owner  of  said  plant  conforms 
to   recommendations. 

3.  Responsibility  of  rating  the  plants  wiir 
fall  upon  the  administrative  engineer  in  each 
State,  the  rating  to  be  based  upon  the  re- 
ports of  inspectors,  who  will  not  express 
opinions,  but  collect  definite  information. 
The  State  fuel  administrator,  in  his  judg- 
ment, may  entirely  or  partially  shut  off  the 
supply  of  coal  to  any  needlessly,  wasteful 
plant  in  his  territory. 


Frank  C.  Wagner,  professor  of  mechanical 
engineering  at  Rose  Polytechnic  Institute, 
Terre  Haute,  Ind.,  has  been  appointed  ad- 
ministrative engineer  for  the  United  States 
Fuel  Administration  for  Indiana.  In  addi- 
tion. Professor  Wagner  and  Charles  Bross- 
man,  consulting  engineer,  of  Indianapolis, 
have  been  appointed  by  the  fuel  administra- 
tion to  take  charge  of  special  fuel  con- 
servation activities  in  Indiana  industries. 
Mr.  Bro'ssman's  duties  will  be  limited  to  in- 
vestigation of  electric  power  plants  in  the 
State  for  the  purpose  of  making  recommen- 
dations for  the  consolidation  of  certain 
plants   in  order   to   save   fuel. 


In  Charge  of  Power  Plant  Efficiency. 

The  United  States  Fuel  Administration 
has  appointed  Henderson  W.  Knott  to  man- 
age the  field  force  of  engineers  and  inspec- 
tors which  is  at  work  among  the  power 
plants  of  the  country,  carrying  out  a  cam- 
paign of  instruction  and  in^^pection  designed 
to  bring  the  use  of  fuel  for  the  production 
of  power  to  the  highest  possible  efficiency 
and  economy.  Mr.  Knott  has  been  the  gen- 
eral manager  of  the  Morgan  Crucible  Com- 
pany of  New  York  City. 
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•  The  appointment  of  Mr.  Knott  is  a  part  of 
the  plan,  originated  by  David  Moffat  Myers, 
advisory  fuel  engineer  of  the  Fuel  Adminis- 
tration, to  have  each  of  the  250,000  steam 
plants  in  the  United  States  visited  by  a 
competent  man  who  can  make  suggestions 
and  report  in  connection  with  the  question- 
naire originated  by  Mr.  Myers,  working 
with  committees  from-  the  four  great  engin- 
eering societies.  This  work  will  naturally 
require  a  large  number  of  inspectors  devot- 
ing their  time  to  traveling  among  the  steam 
plants. 

This  field  force  will  be  organized  by  States 
in  order  to  give  it  greater  force  and  effici- 
ency. Many  of  the  State  heads  who  work 
directely  under  the  State  Fuel  Administra- 
tors have  already  been  appointed  and  Mr. 
Knott,  co-operating  with  Mr.  Myers,  will 
complete  the  list  of  State  appointees.  Mr. 
Knott  will,  at  an  early  date,  visit  the  States 
already  organized  to  study  the  work  being 
done  by  the  men  in  the  field,  and  to  speed 
up   the   inspection   program. 


money  will  be  raised  in  two  ways;  by 
taxation  and  by  the  issue  of  bonds. 

Taxes  of  all  kinds  added  $4,000,000,000 
to  the  nation's  treasury  during  the  past 
fiscal  year,  when  total  expenses  were  be- 
tween twelve  and  thirteen  billion  dollars. 
We  cannot  contemplate  doubling  the  na- 
tional budget  without  increasing  the  tax 
income  in  the  same  ratio.  Plans  are  now 
under  way  to  make  substantial  additions 
to  the  amounts  derived  from  war  profits 
and  personal  incomes.  Should  these  ad- 
ditions swell  the  tax  returns  to  $8,000.- 
000,000,  there  would  still  be  left  twice  this 
amount  to  be  raised  by  the  sale  of  bonds. 

Enormous  as  this  sum  appears  on  paper. 
it  still  barely  scratches  the  surface  of 
our  national  resources,  which,  as  Thomas 
W.  Lamont  recently  pointed  out,  were 
estimated  at  the  beginning  of  the  war  at 
$250,000,000,000.  The  total  amount  de- 
rived from  the  sale  of  government  securi- 
ties to  date  is  $9,978,785,800. 


Need  for  Technically-Trained   Persons  in 
Patent   Office. 

Word  has  been  received  from  J.  S.  New- 
ton, commissioner  of  patents,  that  technically- 
trained  persons  are  needed  for  the  examining 
corps  of  the  Patent  Office.  Men  and  women 
are  desired  who  have  a  scientific  education, 
particularly  in  higher  mathematics,  chemistry, 
physics,  and  French  or  German,  and  who  are 
not  subject  to  the  draft  for  military  service. 
Engineering  or  teaching  experience  in  addi- 
tion to  the  above  is  valued.  The  entrance 
salary  is  $1500.  Examinations  for  assistant 
examiner  ivill  be  held  August  21  and  22. 
Full  particulars  may  be  obtained  by  writing 
to  the  Civil  Service  Commission,  Wa.shing- 
ton,  D.  C,  or  to  the  U.  S.  Patent  Office, 
Washington. 


Trades  Preparing  for  Fourth  Liberty  Loan. 

The  United  States  will  next  month  call 
upon  the  men  and  women  of  this  country 
to  support  a  great  government  loan  to 
aid  in  winning  the  war.  The  issue  of 
bonds  for  the  Fourth  Liberty  Loan  will 
equal  or  exceed  $6,000,000,000.  The  tenta- 
tive date  for  opening  the  sale  of  the  new 
certificates  is  September  28.  It  will  con- 
tinue about  three  weeks. 

It  has  been  stated  that  the  nation's 
war  programme  will  necessitate  the  ex- 
penditure of  $24,000,000,000  during  the 
fiscal    year    ending    June    30,     1919.     This 


Appreciation  of  Work  of  New  York  State 
Commercial   Bodies. 

In  General  Orders  No.  22,  issued  from  the 
adjutant-general's  office  in  Albany,  N.  Y., 
appreciation  is  expressed  for  the  valuable 
assistance  rendered  by  the  commercial  organ- 
ization of  the  State  in  the  recruiting  and  ad- 
ministration of  the  new  military  body  known 
as  the  New  York  Guard,  now  numbering 
about  21,000  officers  and  enlisted  men. 


Heating    Men    in    Military    Service. 

Wallace  F.  Goodnow,  of  the  New  York 
branch  of  the  American  Radiator  Company, 
has  been  appointed  a  first  lieutenant  in  the 
Construction  Division  of  the  Aviation  Corps. 
Before  his  departure  for  Washington  where 
he  will  be  located  indefinitely  he  was  tend- 
ered a  dinner  at  the  Machinery  Club,  New 
York,  by  a  number  of  friends  including 
Willis  H.  Carrier,  Arthur  Ritter,  Thomas 
N.  Chester,  Burt  S.  Harrison,  Frank  T. 
Chapman,  David  Beatty,  George  G.  Schmidt, 
Charies  A.  Stevens,  E.  P.  Heckcl,  E,  A. 
Briner,   E.   Hilton  and  J.  Barton  Garfield. 

Albert  W.  Hills,  formerly  western  rep- 
resentative for  the  Haydenville  Co.,  Hayden- 
ville,  Mass.,  has  been  commissioned  ensign 
in  the  navy.  He  is  now  stationed  at  an 
Atlantic  port  in  charge  of  coaling  ships  in 
the    transport    service. 
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Research   Committee    Inspects   Bureau   of 
Mines  Testing  Station  in  Pittsburgh. 

After  approval  had  been  given  to  the 
plans  of  the  research  committee  of  The 
American  Society  of  Heating  and  Ventilating 
Engineers,  in  Buffalo,  last  June,  which  in- 
cluded the  use  of  the  testing  station  of  the 
Bureau  of  Mines  in  Pittsburgh,  a  party, 
made  up  of  members  of  the  committee  and 
others  interested,  visited  Pittsburgh  as 
guests  of  W.  R.  Talbot,  superintendent  of 
the  Pittsburgh  station.  Included  in  the  party 
were  J.  I.  Lyle,  chairman,  J.  D.  Hoffman, 
Perry  West  and  H.  M.  Hart. 

An  inspection  of  the  facilities  afforded  by 
the  government's  plant  for  carrying  on  the 
research  work  of  the  heating  engineers' 
society  demonstrated  to  all  that  the  station 
was  in  splendid  shape  to  meet  the  require- 
ments, being  able  to  provide,  in  addition,  the 
necessary  office  space,  steam  power,  light  and 
heat.  The  members  came  away  enthusiastic 
over  their  inspection. 


Plans     for    Advancement    of    Warm-Air 
Furnace  Heating. 

At  the  recent  meeting  of  the  .National 
Warm  Air  Heating  and  Ventilating  Associa- 
tion, held  in  Milwaukee,  June  12,  action  was 
taken  to  provide  for  the  testing  of  furnaces 
and  appliances  at  the  new  testing  station  of 
the  University  of  Illinois  at  Champaign.  A 
resolution  was  also  adopted  urging  all  fur- 
nace manufacturers  to  voluntarily  reduce 
their  lines  of  furnaces  to  three  styles  and  five 
sizes  of  each  style,  and  to  make  no  size  of 
furnace  smaller  than  a  19-in.  firepot. 

The  testing  station  at  the  University  of 
Illinois  is  so  arranged  that  a  furnace  may  be 
tested  under  as  nearly  actual  working  condi- 
tions as  it  is  possible  to  obtain.  It  is  really  a 
building  within  a  building,  so  that  a  furnace 
may  be  set  up,  with  pipes  running  to  the  first 
and  second  floors.  The  first  year's  work,  it  is 
expected,  will  call  for  an  expenditure  of 
$8,000,  and  is  to  be  borne  by  the  association. 
The  university  reserves  the  right  of  publica- 
tion of  the  data.  It  was  decided  that  the  first 
tests  should  be  to  determine  the  value  of  the 
furnace  as  a  heater. 

Dr.  E.  Vernon  Hill,  who  was  one  of  the 
speakers,  said  that  the  possibilities  of  ventilat- 
ing a  building  are  greater  with  a  warm-air 
furnace  than  with  any  other  type  of  heating 
system,  because  it  provides  a  means  of  furnish- 


ing warm,  moist,  clean,  moving,  fresh  air. 
New  officers  were  elected  as  follows: 
President,  W.  G.  Wise,  Akron,  O. ;  vice- 
president,  John  A.  Howard,  Dowagiac, 
Mich.;  treasurer,  I.  L.  Jones,  Utica,  N.  Y.; 
secretary,  Allen  W.  Williams,  Columbus,  O. 
Executive  committee:  John  D.  Green,  De- 
troit; E.  P.  Miller,  Marshalltown,  la.;  G.  D. 
Wilkinson,  Chicago;  and  W.  C  Dawbam, 
New  York. 


American  Society  of  Mechanical  Engineers. 

The  following  nominations  are  announced 
for  officers  of  The  American  Society  of 
Mechanical  Engineers: 

For  president.  Dean  Mortimer  E.  Cooley, 
Ann  Arbor,  Mich. 

For  vice-presidents,  F.  R.  Low,  New  York; 
Henry  B.  Sargent,  New  Haven,  Conn.;  and 
John  A.  Stevens,  Lowell,  Mass. 

For  managers:  Charles  L.  Newcomb,  Holy- 
oke,  Mass.;  F.  O.  Wells,  Greenfield,  Mass., 
and  Dean  C.  R.  Richards,  Urbana,  Ilk 

For  treasurer,  William  H.  Wiley,  New 
York. 


National  Organization  of  Building  Indus- 
try. 

As  the  result  of  a  meeting  of  forty  repre- 
sentatives of  organizations  in  the  building 
industry,  held  in  New  York,  June  14,  a 
resolution  was  adopted  to  appoint  a  commit- 
tee to  outline  a  plan  for  a  proposed  national 
organization  of  the  building  industry,  first  to 
place  its  resources  at  the  disposition  of  the 
Government  and,  second,  to  continue  during 
the  war  the  production  of  permanent  wealth 
to  the  largest  extent  practicable  in  view  of 
war  needs  and  for  conserving  the  organiza- 
tion of  the  building  industry  in  such  manner 
that,  upon  the  return  of  peace,  the  industry 
may  be  prepared  as  soon  as  possible  to  re- 
sume its  normal  activity. 

In  moving  the  adoption  of  the  resolutions 
a  letter  was  presented  from  President  Harry 
A.  Wheeler  of  the  United  States  Chamber 
of  Commerce  in  which  he  stated: 

"It  is  the  purpose  of  the  War  Service 
Executive  Committee  of  the  Chamber  of 
Commerce  of  the  United  States  to  encourage 
by  every  means  in  its  power  the  organiza- 
tion of  all  of  the  industries  into  trade  as- 
sociations, and  to  relate  allied  associations 
in  such  a  manner  that  the  industries  can  be 
completely  represented  with  respect  to  their 
participation  in  war  work,  and  with  respect 
to  the  maintenance  of  foundations  for  car- 
rying on  the  industry  with  as  little  interrup- 
tion as  possible  during  the  period  of  the  war. 

"If  the  building  industries   generally  over 
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the  country  can  be  brought  together  so  that 
groups  representing  the  industry  at  diflFerent 
cities  will  create  a  central  committee  for  the 
study  of  the  needs  of  the  business,  the 
Chamber  of  Commerce  War  Service  Execu- 
tive Committee  will  be  very  glad  to  study 
the  problems  with  your  central  body  and  to 
exercise  any  influence  it  may  possess  in  be- 
half of  legitimate  continuation  of  the  build- 
ing business  even  though  it  may  not  have  to 
do  with  construction  directly  related  to  war 
purposes." 

At  a  subsequent  meeting  of  the  organiza- 
tion committee  it  was  voted  that  a  conven- 
tion be  called  for  July  15  in  Atlantic  City, 
each  association  connected  with  the  building 
industry  to  send  one  representative  to  serve, 
temporarily  at  least,  on  a  central  war  service 
committee. 

Over  225  representatives  of  regional  as- 
sociations of  supply,  engineering  and  con- 
tracting bodies  and  of  individual  manufac- 
turing firms  attended  the  Atlantic  City  meet- 
ing. After  a  full  day's  discussion  the  con- 
vention resolved  to  form  the  "National  Fed- 
eration of  Building  Industries,"  composed  of 
members  whose  places  of  business  are  lo- 
cated or  whose  products  are  distributed  at 
large  over  the  United  States.  The  federa- 
tion is  to  be  managed  and  its  policies  de- 
veloped and  carried  out  by  a  body  of  dele- 
gates to  be  known  as  the  "Building  War 
Service  Committee." 

The  federation  will  be  composed  of  two 
classes  of  membership:  national,  whose  prod- 
ucts are  distributed  at  large  over  the  United 
States;  and  regional,  whose  products  are  dis- 
tributed principally  in  a  city  district,  locality. 
State  or  region.  The  National  Committee  of 
Confederated  Supply  Association,  for  instance, 
comes  within  the  scope  of  national  member- 
ship and  the  Eastern  Supply  Association 
within  the  scope  of  regional  membership. 

The  "War  Service  Committee"  forms  the 
personal  contact  between  the  Federation  and 
the  Government.  A.  M.  Maddock,  vice-pres- 
ident of  the  Eastern  Supply  Association,  was 
elected  to  membership  on  the  War  Service 
Committee,  representing  the  steam,  plumbing 
and   gas   supply   industries. 

It  is  expected  that  the  new  National  Fed- 
eration of  Building  Industries  will  solve  the 
great  problem  that  the  building  industries 
have  been  grappling  with  since  the  war  be- 
gan, that  of  unifying  the  industry. 


tractors,  in  the  movement  for  "Building 
Bigger  /Business,"  June  21,  the  committee 
was  authorized  to  start  an  intensive  cam- 
paign during  the  ensuing  weeks  in  some 
given  section,  to  be  selected  in  accordance 
with  the  number  of  "premise  report"  cards 
received. 

It  was  also  voted  to  add  to  the  commit- 
tee a  delegate  representing  the  trade  press 
and  the  trade  papers  co-operating  in  the 
campaign  were  authorized  to  elect  such  a 
delegate.  James  H.  Heatherton,  of  the 
Plumbers*  Trade  Journal,  was  elected. 

In  the  course  of  the  discussion  it  was 
brought  out  that  while  the  work  is  having 
the  support  of  the  manufacturers  there  is 
need  for  greater  co-operation  on  the  part  of 
the  jobbers. 

At  the  afternon  session  it  was  proposed 
that  all  manufacturers*  and  jobbers*  associa- 
tions affiliated  in  the  movement  be  invited  to 
appoint  a  delegate  and  alternate  to  attend 
the  meetings  of  the  committee. 

William  J.  Woolley  presented  a  plan  for 
enlarging  the  work  of  the  Trade  Extension 
Committee  and  making  it  a  permanent  ad- 
junct of  the  trade.  He  proposed  the  estab- 
lishment of  a  "business  efficiency  bureau." 
to  be  centrally  located,  to  be  in  charge  of  a 
board  of  governors  chosea  by  representa- 
tives of  the  various  associations  interested. 
This  matter  was  referred  to  the  finance 
committee. 

The  trade  press  was  given  a  unanimous 
vote  of  thanks  for  its  generosity  in  donating 
the  series  of  four-page  inserts  in  furthering 
the  work  of  the  Trade  Extension  Committee. 


Speeding   Up   the   Trade   Extension   Cam- 
paign. 

At  a  meeting  of  the  Trade  Extension 
Committee,  representing  the  heating  and 
plumbing    manufacturers,    jobbers    and    con- 


Central   Station   Town   Heating   Proposed 
^^^^  for  England. 

Already,  in  England,  the  vast  readjust- 
ment that  must  follow  the  close  of  the  war 
is  receiving  wide  attention,  especially  in  en- 
gineering circles.  A  paper  recently  received 
from  A.  E.  A.  Edwards,  of  the  firm  of 
Edwards  &  Shaw,  consulting  engineers,  of 
Birmingham,  England,  on  the  subject  of 
"Steam  Engines  in  Relation  to  the  Fuel 
Economy  Problem,"  gives  an  insight  into  the 
trend  of  English  engineering  thought. 

The  writer  first  calls  attention  to  the  fact 
that  coal  is  England's  most  valuable  asset 
and  that,  unlike  other  countries  in  handling 
their  "capital,"  England  is  and  has  been 
exporting  more  than  a  quarter  of  its  coal 
output  each  year. 

He  then  refers  to  the  report  of  the 
English  "Coal  Conservation  Sub-Committee" 
with  special  reference  to  the  committee  pro- 
posal to  divide  Great  Britain  into  sixteen 
district?  and  to  put  down  central  generating 
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Stations  at  suitable  points  in  which  the  by- 
products of  the  coal  could  be  extracted  be- 
fore the  coal  or  the  gas  from  it  is  used  for 
power  production. 

Mr.  Edwa^da  dwells  at  some  length  on 
the  practice  so  prevalent  in  England  of  wast- 
ing the  exhaust  steam  fl^orti  poWer  plants. 
Steam  engine*  builders,  he  states,  have  taken 
infinite  pains  to  reduce  the  consumption  of 
steam  in  engines,  from  say  12  lbs.  per  horse- 
power to  11  lbs.  This  is  a  9%  reduction  of 
coal,  but  it  means  that  we  are  getting  9% 
efficiency  out  of  the  coal  burned  instead  of 
%%  previously  obtained.  He  then  pro- 
ceeds : 

"My  proposal  is  that,  instead  of  turning 
61%  of  heat  into  the  condenser  or  blowing  it. 
into  the  atmosphere,  we  heat  water  at  the 
station  by  condensing  the  steam  at  a  low 
vacuum  and  pump  this  hot  water  round  the 
district  to  form  a  heating  and  hot-water 
service."  He  calls  attention  to  the  wide  use 
of  this  system  in  America  and  adds  that  it 
is  employed  in  very  many  of  the  large  in- 
stitutions in  England,  but  has  never  been 
applied  to  town  heating  except  in  Man- 
chester, where  the  Electric  Supply  Com- 
pany is  now  supplying  exhaust  steam  for 
heat  and  hot  water  to  several  large  blocks 
of  buildings. 

Mr.  Edwards  also  refers  to  the  possi- 
bilities of  using  such  a  plant  in  the  sum- 
mer time  for  making  ice  or  refrigeration  on 
the  ammonia  absorption  system. 

"Why  aim,"  he  adds,  "at  a  grand  elabora- 
tion of  supply  stations  with  their  enormous 
cost,  etc.,  when  with  a  simpler  plant  right  on 
the  spot,  you  can  get  at  least  36%,  and  with 
a  thoroughly  efficient  plant,  A9%  efficiency?" 

In  the  discussion  that  followed  the  read- 
ing of  Mr.  Edwards*  paper  it  was  pointed 
out  by  one  speaker  that  the  electrification  of 
railways  is  closely  wrapped  up  with  the  pro- 
posal to  establish  a  number  of  super  power 
stations  and  that  this  is  of  the  greatest 
national  importance  at  the  present  time.  He 
endorsed,  however,  the  scheme  for  establish- 
ing small  generating  stations  in  residential 
parts  of  the  cities  on  the  plan  outlined  by 
Mr.  Edwards. 


In  the  United  States,  according  to  E.  W. 
Rice,  Jr.,  in  a  recent  issue  of  the  General 
Electrical  Review,  where  electricity  has  been 
substituted  for  steam  in  the  operation  of 
railroads,  fully  50%  increase  in  available 
capacity  of  existing  tracks  and  other  facili- 
ties has  been  demonstrated.  It  is  estimated 
that  something  like  150,000,000  tons  of  coal 
were  consumed  by  the  railroads  in  the  year 
1917.  It  is  now  known,  from  the  results 
from  such  electrical  operation  of  railroads  as 


^e  already  have  in  this  country?  that  it 
would  be  possible  to  save  at  least  two-thirds 
of  this  coal  if  electric  locomotives  were  sub- 
stituted for-  the  present  *  steam*  locomotives. 
On  this  basis  tbece.  would  .be.  assaying  of 
over  100,000,000  tons  of  coal  in  one  year. 
This  is  an  ariiount  three  times  a's  large  as 
the  total  coal  exported  from-  the  United 
Siates  during  1917. 


Circulatioii  in  Pipe  Coils. 

Editor  Heating  and  Ventilating  Magazine  : 

Can  you  .kindly  answer  the  following 
questions  which  have  been  puzzling  me? 

An  old  forced  hot-water  installation  is 
equipped  with  numerous  horizontal  return- 
bend  pipe  coils.  These  are  constructed  of 
2-in.  pipe,  15  high  and  about  16-ft.  long, 
making  a  total  of  240  lin.  ft.  of  pipe.  The 
coils  are  arranged  horizontally.  It  is  in- 
tended to  convert  the  system  into  a  vacuum 
system,  with  the  supply  in  the  top  line  and 
the  return  at  the  lower  end  with  a  trap. 

First:  Will  the  circulation  be  perfect  with 
a  coil  of  this  size  and  height?  Also  what  is 
the   limit   for  return   bend  coils? 

Second :  Would  it  not  be  advantageous  to 
change  these  coils  to   "miter-coils"? 

Third:  Can  "bucket-type"  traps  be  used 
satisfactorily  without  blowing  steam  into  the 
returns  ? 

Chicago.  A.  W.  H. 


Our  correspondent  speaks  of  having  "num- 
erous horizontal  coils  ....  of  2-in.  pipe 
15  high."  Also  that  he  expects  to  convert 
the  system  to  vacuum-steam  "with  the  sup- 
ply in  the  top  line  and  the  return  at  the 
lower  end."  We  have  always  construed  a 
"horizontal"  coil  as  being  one  in  which  the 
pipes  are  all  in  the  same  horizontal  plane, 
such  as  occurs  in  ceiling  coils  and  a  "verti- 
cal" coil  as  one  where  the  pipes  all  lie  in 
the  same  vertical  plane,  such  as  wall  coil. 
It  is  difficult  for  us  to  know  what  the  "top 
line"  and  "bottom  end"  would  be  in  a  flat 
ceiling  coil  unless  our  correspondent  refers 
to  the  slight  difference  in  elevation  due  to 
the  pitch. 

If  wall  coils  are  referred  to  (as  we  be- 
lieve) there  will  be  no  trouble  experienced 
in  changing  over  to  vacuum  steam  provided 
the  coils  pitch  down  continuously  from  the 
top  inlet  to  the  bottom  outlet,  as  they  should. 
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FIG.    1. 


With  ceiling  coils  it  is  not  likely  that  it 
would  be  practical  to  hang  these  so  as  to 
give  a  continuous  pitch  as  each  pipe  in  a 
return-bend  coil  would  pitch  in  a  different 
direction  from  the  next  two  adjacent  pipes 
and  must  rtm  on  a  slightly  different  level. 
This  is  illustrated  in  Fig.  1  where  both  a 
wall  and  ceiling  coil  are  shown,  the  direction 
of  the  proper  pitch  downward  being  indi- 
cated by  arrows.  If  the  coils  can  be  pitched 
properly  and  continuously  there  is  no  reason 
why  even  a  return-bend  ceiling  coil  would 
not  work  perfectly. 

So  far  as  we  can  see,  the  only  advantage 
of  using  a  miter  coil  is  that  the  steam  travel 
would  be  reduced  from  240  ft.  to  16  ft.  in 
each  coil,  thus  saving  224  ft.  of  length. 
This  might  require — in  some  cases — a  jump- 
ing of  the  steam  main  up  one  size  in  order 
to  care  for  the  longer  travel,  although  if 
the  steam  pressure  is  to  be  carried  at  3  to  5 
lbs.  gauge  there  need  be  no  increase  of  size. 

As  far  as  bucket-type  traps  are  concerned, 
they  will  cost  six  to  eight  times  as  much  as 
a  good  thermostatic  or  water-seal  valve  and 
will  not  handle  air.  The  only  way  such 
traps  can  be  utilized  is  to  connect  them  for 
handling  the  water  only  and  by-pass  them 
with  an  air  line  in  which  is  placed  a  small 
thermostatic  valve  for  air  relief.  This  is 
illustrated  in  Fig.  2.  We  recommend  using 
a  standard  radiator  trap  of  proper  size  for 
such  work  as  these  are  a  true  economy  in 
the    long    run.    The    trap    connection    should 
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be  made  as  shown  in  Fig.  3,  with  a  dirt 
pocket  to  prevent  dirt  and  scale  getting  into 
the  valve  and  causing  trouble. 


Figuring    Pipe    Sixes    for    Steam,    Water 
and  Air. 

Editor  Hkatinc  and  Ventilating  Magazine: 
In  regard  to  your  article  published  on 
I^age  51  of  the  January  issue,  please  tell  me 
bow  to  figure  pipe  capacities,  using  friction. 
That  is,  if  you  have  given  the  required 
capacity  and  the  pressure,  also  the  distance 
to  be  transmitted,  how  will  you  determine 
the  pipe  size  for  steam,  water,  and  air. 
Utica,   N.   Y.  C.  A.   C,  Jr. 

To  figure  pipe  capacities,  making  an  allow- 
ance for  friction,  the  usual  procedure  is  to 
consider  four  factors;  these  consist  of  die 
quantity  to  be  delivered  (Q),  the  lengtii 
or  run  (L),  the  equivalent  length  of  ran 
(£L),  the  total  drop  allowable  (D)  and 
the  size  of  pipe  (d).  -Where  the  medium 
to  be  handled  is  compressible  (such  as  steam 
or  air)  the  pressure  (P)  must  also  be  con- 
sidered. 

Since  the  pressure  (P)  does  not  enter 
into  the  calculation  of  pipe  capacities  for 
water  this  is  the  simplest  of  the  three 
oases  to  consider.     It  must  be  remembered. 
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TIG.    2.— POT  TRAP  RETURN  CONNECTION. 
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»IG.     3.— COMMON     VACUUM    JIETURN     CON- 
NECTION. 
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however,  that  all  formulae  relating  to  the 
capacities  of  pipes  are,  at  the  best,  only 
approximate.  This  is  owing  to  so  many 
variable  factors  being  present;  a  formula 
correct  for  new  clean  pipe  will  not  be  cor- 
rect at  the  end  of  several  years  when  the 
pipe  is  more  or  less  corroded  and  obstructed 
by  dirt  and  scale;  nor  will  a  formula  for 
pipe  with  the  burr  properly  reamed  out  ap- 
ply to  a  line  where  the  pipe  is  installed 
unreamed;  similarly  common  short-turn 
steam,  air  and  water  fittings  will  cut  down 
the  delivery  of  a  pipe  over  what  will  be 
obtained  with  long-radius  fittings  and  sweep 
tees,  while  pipe  bends  further  increase  the 
delivery  by  reducing  the  friction  still  more. 

Tables  are  available  in  many  reference 
books  giving  the  loss  due  to  friction  for  100 
ft.  of  run  of  straight  pipe  for  various 
water  deliveries  in  gallons  per  minute.  These 
tables  do  not  take  fittings  into  consideration 
and  the  most  practical  method  of  handling 
the  fittings  is  to  reduce  them  to  equivalent 
length  of  straight  pipe.  Thus  a  common 
4-in.  elbow  handling  a  certain  number  of 
g.p.m.  will  produce  a  frictional  effect  equal 
to  a  certain  number  of  feet  of  straight  run 
of  pipe  without  a  fitting.  This  equivalent 
run  for  each  fitting  is  then  added  to  the 
length  of  the  line  (L)  or  actual  length  + 
equivalent  length  for  each  fitting  X  number 
of  fittings  =  total  equivalent  length    (£L). 

For  fittings  one  authority  gives  the  fol- 
lowing as  the  approximate  length  of  straight 
pipe  whose  friction  would  equal  the  fitting: 

Globe    valves   =  60  pipe  diameters 
90**  ells  =  40  pipe  diameters 

Return  bends  =  80  pipe  diameters 

Gate  valves  and  tees  on  the  run  may  be 
neglected;  tees  on  the  branch  may  be  con- 
sidered as  equivalent  to  an  elbow;  ells  of 
45*  or  22 J4'  are  equal  to  about  one-half 
and  about  one-quarter,  respectively,  of  the 
length  given  for  a  90*   ell. 

For  the  losses  on  straight  pipe,  use  the 
tables  of  friction  losses  (based  on  Ellis  and 
Howland's  experiments)  as  given  in  Kidder's 
''Architects  and  Builders  Pocket  Book"  and 
quoted  in  many  manufacturers  catalogs. 


For  example:  To  compute  the  size  of 
pipe  necessary  to  meet  the  conditions  illus- 
trated in  Fig.  1,  aissuming  the  street  main 
carries  a  pressure  of  60  lbs.,  that  the  highest 
outlet  on  the  pipe  is  100  ft.  above  the  main 
and  that  10  lbs.  pressure  must  be  maintained 
on  this  outlet  when  the  maximum  flow  of 
50  gal.  por  minute   (Q)    is  maintained. 

Adding  up  the  actual  length  of  run  (L) 
from  the  tee  on  the  street  main  to  the  out- 
let gives 

20 
30 
40 
20 
15 
30 
25 
40 
30 
30 
10  , 

290    ft    actual    length    of    run    (L) 


To  this  must  be  added 
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FIG.    1.— PIPING   ASSUMED   FOR   CALCULATIONS. 
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1-tce  on  the  branch 

8  —  90''  ells 

9  X  40  diameters  =  360  diameters. 

2  —  45**  ells 

2  X  20  diameters  =  40  diameters. 

1  Globe  valve 

1    X   60  diameters  =  60  diameters. 

Total  460  diameters 

So  the  equivalent  length  is  equal  to 

290    ft.    +    460    diameters. 

If  the  street  main  maintains  a  pressure  of 
60  lbs.  gauge  and  the  rise  is  100  ft.,  the 
hydraulic  pressure  at  the  outlet  when  no 
water  is  running  will  be 

60  —  (100  X  0.43  lbs.)  =  60  —  43  =  17  lbs. 
As  10  lbs.  must  be  maintained  at  the  outlet 
when  running  50  g.p.m.  the  friction  drop  in 
the  line  between  the  tee  on  the  stjreet  main 
and  the  outlet  must  not  exceed  17  —  10, 
or  7  lbs.  As  the  total  length  of  run  is 
around  300  ft.,  this  is  a  drop  (D)  of  7/3 
=  2.3  lbs.  per  100  ft. 

Referring  to  the  friction  table  previously 
mentioned  it  is  found  that  for^  50  g.p.m.  the 
friction  loss  in  100  lin.  ft.  of  pipe  is 

10.  lbs.  for  IJ^-in.  pipe 
2.44  lbs.  for  2-in.  pipe 
0.81  lbs.  for  2H-in.  pipe 

This  shows  that  2  in.  is  the  correct  size 
(without  considering  fittings)  giving  a  total 
equivalent   run   of 


=  1.8  lbs.  per  100-ft  drop  (D)  allowable 
against  0.81  actual  on  2j/^-in.  pipe.  Therefore, 
this  is  the  correct  size  under  the  conditions 
named. 


290  ft.  + 


C*"'^^) 


290    ft.    -{•    77  =  367    ft.    equivalent   length 
(EL)    with    fittings.     7   lbs.    total    allowable 

367 
friction  -^  =  1.9  lbs.  per  100  ft  allow- 

100 
ble   friction   drop    (I^).     Since  the   friction 
on  2-in.   pipe  is  2.44  and   is   for  clean  pipe 
only,  2y2-in.  pipe  would  be  the  proper  size 
to  use,  this  giving 


290  + 


/  2y2^ 


290  +  96 =  386  ft  equivalent  length 

386 

(EL)  7  lbs.  total  allowable  friction  h 

100 


The  discussion  of  the  various  formulae  de- 
veloped for  determining  the  flow  of  steam  in 
pipes  is  too  great  a  subject  to  be  entered  into 
here,  but  as  most  of  these  iormulae  have 
been  computed  for  various  conditions  the 
easiest  way  to  obtain  the  approximate  dis- 
charge of  a  steam  pipe  is  by  use  of  some 
table  calculated  from  a  reliable  formula. 

Table  6^  and  67  in  Babcock  and  Wilcox's 
book  "Steam"  will  probably  help  our  corre- 
spondent, one  of  the  tables  being  calculated 
for  pipes  240  diameters  in  length  at  various 
pressures  and  1  lb.  drop,  while  the  other  is 
based  on  pipes  1,000  ft.  long  at  various  drops 
and  pressures. 

The  same  pipe  illustrated  in  Fig.  1  may  be 
taken  as  an  example  for  steam  to  avoid 
calculating  another  line.  Assuming  the 
main  carries  steam  at  111  lbs.  gauge,  or 
126  lbs.  absolute  pressure,  and  that  50  lbs, 
of  steam  per  minute  (Q)  at  109  lbs.  gauge, 
or  124  lbs.  absolute  pressure,  are  required 
at  the  outlet  Then  the  allowable  drop  is 
126  —  124  =  2  lbs.  for  about  300  ft  of 
run,  or  0.66  lbs.  per  100  ft,  or  6.6  lbs. 
drop  for  1,000  ft. 

Referring  to  the  Table  67  mentioned  it  is 
seen  that  at  6.6  lbs.  drop  125  lbs.  (average 
absolute  pressure  in  line)  steam  will  re- 
quire between  a  3-in.  and  a  4-in.  pipe. 

Then  to  re-calculate  accurately,  the  total 
equivalent  length  of  run  is  290  +  460  X 
4/12  =  443  lin.   ft 

2  lbs.  -^  443/1000  =  4.5  lbs.  drop  per 
1,000  ft 

Referring  again  to  Table  67,  it  is  found 
that,  at  125  lbs.  absolute  average  pressure 
and  4.33  lbs.  drop  per  1,000  ft,  the  delivery 
for  a  3  in.  pipe  is  31.9  lbs.  of  steam  per 
minute  and,  for  a  4-in.  pipe,  70.6  lbs.  per 
minute.  Therefore,  4  in.  is  the  correct  size 
or,  possibly,  3J^  in.,  if  such  pipe  is  obtain- 
able. 

It  must  be  remembered  that  in  very  long 
runs  of  steam  pipe  the  factor  of  condensa- 
tion enters  to  a  considerable  degree.  This 
is  not  so  noticeable  in  larger  lines  because 
the  condensation  constitutes  relatively  such 
a  small  proportion  of  the  total  steam  handled. 
On  the  smaller  sizes  it  must  be  carefully 
considered  as  it  is  not  at  all  ampossible  to 
decide  on  a  small  pipe  which,  on  the  basis 
of  friction  drop,  delivery,  etc.  would  be  large 
enough  for  the  purpose  yet  which  might 
condense  all,  or  nearly  all,  the  steam  before 
the  other  end  is  reached.  This  can  only 
be     allowed     for     by     approximating     such 
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radiation  losses   and   increasing  the   delivery 
into  the  pipe  by  an  equal   amount 


With  compressed  air  no  condensation!  need 
be  considered  and.  according  to  a  formula 
published  in  the  American  Machinist  by  J.  E. 
Johnson,  Jr.,  Table  9,  p.  48,  in  Harding  and 
Willard's  book  on  "Heating  and  Ventilation" 
has  been  computed,  this  table  being  based 
on  Pi*  —  P,*  in  which  Pj  is  the  initial  abso- 
lutie  air  pressure  in  pounds  per  square  inch 
and  Pj  the  absolute  terminal  pressure. 

Taking  the  same  pipe  line  as  given  in 
Fig.  1  and  figuring  for  the  same  delivery  in 
cubic  feet  of  air  as  was  used  for  steam 
with  the  same  pressures  and  drop,  the 
problem  becomes: 

50  lbs.  of  steam  per  min.  @  125  lbs.  abs. 
pressure  =  50   X   3.6  cu.  ft.  =  180  cf.m. 

To  reduce  this  to  free  air  Vi  :  Vi  :  :  P« 
:  Pi  or  Vi   :  180   :  :  125   :  15 

180  X  125/15  =  Vi  =  1,500  cf.m,  of  free 
air. 

Since  the  initial  pressure  is  126  lbs.  abs. 
and  the  terminal  pressure  124  lbs.  abs. 

12V  —  124*  ~  15,826  —  15,376  =  500 

300 

500  -H length  of  run  =  166  per  100  feet. 

100 

According  to  Table  9,  a  35/$-in.  pipe  for 
1,500  cu.  ft.  will  give  a  difference  of  Pi*  — 
P2',  as  214.2  or  more  drop  than  allowable, 
while  a  4-in.  pipe  shows  109.9,  or  less  drop 
I'nan  permissible.  Assuming  a  4-in.  pipe  is 
correct,  then  the  total  equivalent  length 
(£L)  becomes  the  same  for  steam  (443  ft.) 
or 

Then  126*  —  124'  =  500 

443 

500  H =  113  per  100  ft  diflfcrence 

100 

of  SQuares. 

As  a  4-in.  pipe  has  drop  enough  to  give 
only  109.9  difference  in  squares  it  is  just 
on  the  safe  side. 


New   Publications. 


Sheet  Metal  Workers'  Manual,  by  L. 
Brocmel  and  Professor  J.  S.  Dougherty  of 
the  Carnegie  Institute  of  Technology,  Pitts- 
burgh, is  the  title  of  a  new  work  which  takes 
up  both  elementary  and  advanced  sheet  metal 
work.  A  chapter  is  devoted  to  sheet-metal 
working  machine  and  tool  construction,  ex- 
plaining their  application  and  uses.  The 
book  comprises  fifteen  chapters  and  has  over 
400   illustrations.    Price   $2.00.    Published   by 


Peck,  Stow  &  Wilcox,  Southington,  Conn. 

Essentials  of  Sheet  Metal  Work  and 
Pattern  Drafting,  is  one  of  the  new  books,  be- 
in  especially  written  for  teachers  and  students 
and  described  as  a  reply  by  the  pioneer  man- 
ufacturer in  the  sheet  and  metal  machine 
and  tool  industry  to  numerous  requests  for 
information  regarding  classroom  work  suit- 
able for  grade  and  high  schools.  The  author 
is  J.  S.  Dougherty,  instructor  in  sheet  metal 
work  in  the  School  of  Applied  Industries, 
Carnegie  Institute  of  Technology,  Pitts- 
burgh. Price  $1.50.  Published  by  Peck, 
Stow  &  Wilcox  Co.,  Southington,  Conn. 

Effects  of  Moisture  on  the  Spontaneous 
Heating  of  Stored  Coal,  by  S.  H.  Katz  and 
H.  C.  Porter  is  the  title  of  a  recent  technical 
paper  issued  by  the  Bureau  of  Mines,  Pp.  25, 
9  illustrations.  It  is  listed  as  Technical 
Paper  No.  172. 

Weights  of  Various  Coals,  by  S.  B.  Flagg, 
are  given  in  Technical  Paper  No.  184,  re- 
cently issued  by  the  Bureau  of  Mines.  Many 
different  kinds  of  coal  have  been  tested  and 
analyzed  by  the  Bureau  of  Mines  in  the 
course  of  its  investigations  relating  to  the 
purchase  and  use  of  fuel  by  the  Government. 
Advantage  has  been  taken  of  the  opportunity 
thus  afforded  to  obtain  information  as  to 
the  differences  in  weight  of  the  diflFerent 
varieties.    Pp.  11. 

Pipe  and  the  Public  Welfare  is  the  title 
of  a  book  of  unusual  interest  written  by 
R.  C.  McWane,  manager  of  the  Cast-Iron 
Pipe  Publicity  Bureau,  New  York.  The  text 
is  largely  historical,  taking  up,  among  other 
things,  the  early  uses  of  pipe  from  the  time 
of  the  Delhi  Pillar  to  its  first  uses  in  France, 
London  and  the  United  States.  Another 
chapter  is  devoted  to  the  materials  and  meth- 
ods of  making  metal  pipe.  The  deteriora- 
tion of  metal  pipe  is  discussed  on  the  basis 
of  many  actual  experiences.  A  separate  chap- 
ter is  given  over  to  wood  pipe.  Much  of  the 
interest  of  the  book  is  to  be  found  in  the 
popular  style  in  which  the  book  is  written 
and  in  the  illustrations  which  are  numerous 
and  carefully  chosen.  The  author  makes  out 
a  strong  case  for  the  lasting  qualities  of  cast- 
iron  pipe,  especially  as  to  its  resistance  to 
rust.  On  this  subject  he  states:  "It  will  be 
noted  that  cast-iron  has  a  distinct  granular 
or  crystalline  structure,  a  form  common  to 
all  metals  having  undergone  the  simple  pros- 
ess  of  smelting  and  cooling,  which  was  one 
of  the  processes  of  Nature  in  the  formation 
of  the  ore,  and  it  is  this  distinctive  struc- 
ture, in  combination  with  the  chemical,  or 
electro-chemical,  action  taking  place  on  the 
surface  of  the  metal,   which   serves  to   stop 


Digitized  by 


Google 


58 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Attgnst 

1918 


that  action,  after  it  has  proceeded  to  a  cer- 
tain depth,  and  hold  the  result  (ferrous 
oxide)  as  a  permanent,  oxjrgen-exduding 
protective  coating.  This  stoppage  of  rust 
action  results  from  the  fact  that  the  crystals, 
or  granules,  in  cast-iron  are  bound  to- 
gether at  one  or  more  points  by  a  metallic 
bond,  or  bonds,  and  after  a  rust  coating  has 
been  formed  of  the  loose  crystals  on  and 
near  the  surface  of  the  metal,  and  the  oxide 
penetrates  between  the  crystals  more 
strongly  bound  together,  the  force  exerted 
by  the  absorption  of  moisture  is  not  sufficient 
to  separate  the  crystals,  and  the  oxide  re- 
mains as  a  permanent  coating."  Size  5x7|4 
in.    Pp.    165.    Price  $2.00. 

A  Handbook  on  Piping,  by  Carl  L.  Sven- 
sen,  B.  S.,  assistant  professor  of  engineering 
drawing  in  the  Ohio  -State  University,  is  one 
of  the  new  books  of  the  year  which  will  be 
found  a  valuable  addition  to  the  heating 
engineers'  library,  although  the  scope  of  the 
book  takes  in  practically  every  use  of  pipe. 
Following  a  historical  discussion,  chapters 
are  devoted  to  dimensions  and  strength  of 
pipe,  pipe  threads,  pipe  fittings  and  pipe 
joints.  These  are  followed  by  chapters  on 
standard  and  special  valves.  Under  "Steam 
Piping"  the  matter  of  design  is  treated  at 
length,  with  notes  on  the  ring  and  duplicate 
systems,  steam  loop,  etc.  Piping  for  heating 
systems  has  a  .chapter  to  itself  and  covers 
both  independent  and  central  station  systems. 
Size  6x9in.  Pp.  359,  indexed  and  accom- 
panied by  eight  large  plates  of  piping  lay- 
outs and  359  other  illustrations.  Price  $4.00 
net  Published  by  D.  Van  Nostrand  Co., 
New  York,  and  may  be  had  through  the 
book  department  of  The  Heating  and  Vent- 
ilating Magazine. 

A  Study  of  th£  H£at  Transmission  ot 
Building  Materials  is  the  subject  of  a 
valuable  bulletin  (No.  102)  issued  by  the 
Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois.  The  authors  are  A.  C. 
Willard,  Professor  of  heating  and  ventila- 
tion at  the  university,  and  L.  C.  Lichty,  re- 
search fellow,  of  the  Engineering  Experi- 
ment Station.  A  fuller  report  of  the  series 
of  tests  on  which  the  study  is  based  will  be 
presented  in  a  later  issue  of  The  Heating 
AND  Ventilating  Magazine.  For  the  pres- 
ent it  will  be  sufficient  to  say  that  the  tests 
were  made  with  the  so-called  "hot  air  box" 
method  in  which  the  box  is  made  entirely 
of  the  material  to  be  tested.  Heat  was  sup- 
plied by  electrical  means.  The  amount  usu- 
ally operated  through  the  material  was  de- 
termined from  the  combined  electrical  input 
to  the  heater  and  to  the  fan  motor.  The 
tests    cover    both    still    air    and    moving    air 


conditions.  Their  extent  and  the  care  with 
which  they  were  made  will  no  doubt  give 
them  rank  as  one  of  the  classical  series  of 
experiments  made  in  this  field.  While  the 
results  do  not  vary  greatly  from  those  of 
previous  tests  some  important  items  are 
brought  out,  such  as  the  fact  that  a  variation 
in  the  air  velocity  over  the  surface  affects 
both  the  air-to-air  coefficient  and  the  out- 
side surface  coefficient  Also,  the  effect  of 
the  relative  humidity  of  the  air  on  the  heat 
transmission  of  an  ordinary  wall  is  so  small 
that  it  can  safely  be  neglected  in  determin- 
ing the  total  heat  loss  from  a  btiilding. 
Finally  it  is  brought  out  that  air-space  con- 
struction is  of  value  at  low  temperatures, 
but  not  at  high  temperatures.  Size  6x9  in. 
Pp.  56. 

Maximum  Prices  of  Coke,  with  modifica- 
tion showing  dates  when  eflFectiye,  corrected 
to  April  1,  1918,  has  been  published  by  the 
United  States  Fuel  Administration  (Pub- 
lication No.  24). 


Carrier  Air  Drying  System,  as  applied  to 
the  paper  manufacturing  plant  of  the  Cer- 
tainteed  Products  Co.,  Niagara  Falls,  N.  Y., 
is  presented  in  a  carefully-prepared  engi- 
neering circular  by  the  Carrier  Engineerinir 
Corporation,  New  York.  While  working 
on  50-lb.  felt  for  the  company's  2-ply  Ccr- 
tainteed  roofing,  20-min.  runs  were  made 
with  and  without  the  Carrier  system  in 
operation  and  with  felt  coming  off.  the 
machines  equally  dry  in  both  instances. 
With  the  Carrier  system  and  air  in  its 
ducts  at  a  temperature  of  160*  F.,  100  ft 
of  felt  per  minute  were  run  off  with  a 
total  weight  of  1025  lbs.  for  the  20  minutes. 
Without  the  Carrier  system  the  production 
was  88  ft.  per  minute,  with  a  total  of  890 
lbs.  for  the  20  minutes.  While  the  air-dry- 
ing system  was  in  operation  55%  of  mois- 
ture was  present  in  the  air  surrounding  the 
machine.  Without  it,  the  percentage  ran 
up  to  83.  The  production  increase  was 
15.1%.  On  other  pages  of  the  circular  the 
installation  is  described  in  detail,  accom- 
panied by  photographs  giving  the  reader  a 
very  clear  idea  of  the  operation  of  the  sys- 
tem for  this  class  of  work. 


Deaths. 

Charles  F.  Belcher,  treasurer  of  the 
Walker  &  Pratt  Mfg.  Co.,  Boston,  Mass., 
died  at  his  home  in  that  city,  July  8.  He 
had  been  connected  with  the  company  since 
1874. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


59 


Trade  Literature. 

International  Economy  Boilers,  "tested 
and  rated  in  accordance  with  the  code  adopted 
by  the  American  Society  of  Heating  and  Vent- 
ilating Engineers,"  are  presented  in  a  new 
engineering  catalogue,  issued  by  the  Inter- 
national Heater  Co.,  Utica.  N.  Y.  The  cata- 
logue will  be  found  of  special  interest  to  the 
heating  engineer  on  account  of  its  frank  and 
intelligent  discussion  of  the  principles  of  de- 
sign of  the  Economy  boilers  and  their  various 
parts.  The  heating  engineers'  boiler  code  is 
given  warm  approval  in  the  catalogue  and  a 
separate  publication  on  the  company's  test- 
ing plant  shows  how  closely  the  company 
has  followed  the  code  as  set  forth,  with  one 
exception,  that  of  separating  the  ash  from 
the  unburned  coal  in  the  residual.  The 
company's  engineering  department  states  that 
this  was  given  up  as  impractical  and  as  not 
nearly  so  accurate  as  the  coal  analysis.  It 
is  suggested  that  a  dry  steam  tests  might  be 
included  in  the  code  at  a  future  meeting  of 
the  society.  Size  of  catalogue  6x9  in. 
(standard).  Pp.  24.  The  International 
Heater  Company  has  also  issued  a  timely 
circular  on  "Best  Ways  to  Run  a  Boiler," 
being  a  book  of  simple  rules  for  steam  and 
water  boilers.  A  copy,  it  is  stated,  is  shipped 
with  each  boiler. 

Ice  and  Frost  is  the  title  of  a  unique 
catalogue  and  house  journal  published  by 
the  Frick  Co.,  Waynesboro,  Pa.  The  cur- 
rent issue  (Scries  A,  No.  4)  is  devoted  es- 
pecially to  small  refrigerating  plants  and 
some  of  their  uses,  suitable  for  clubhouses 
and  private  dwellings,  chocolate  and 
candy  factories,  small  hotels,  and  apart- 
ment houses.  The  system  illustrated  is 
the  direct-expansion  system  in  which  the 
necessity  of  additional  power  for  forcing 
brine  through  the  cooling  pipes  is  elimi- 
nated. Several  types  of  the  company's 
line  of  compressors  are  shown,  as  well  as 
closed-flow  and  open-flow  ammonia  con- 
densers. These  are  accompanied  by  typical 
complete  installations  for  a  variety  of 
uses.     Size  6x  9  in.  Pp.  34. 

Illinois  Thermo,  described  as  the  "super 
trap"  for  vacuum,  vapor  and  modulating 
systems,  are  featured  in  a  new  booklet  is- 
sued by  the  Illinois  Engineering  Co.,  Chi- 
cago, 111.  Special  attention  is  called  to 
the  vertical  seat  of  this  trap  so  that  dirt 
docs  not  lodge  or  lie  on  it.  Attention  is 
also  called  to  the  fact  that  the  diaphragm 
closes  against  the  steam  and  not  in  the 
steam,  so  that  it  does  not  have  to  wait 
until  the  water  condenses  in  the  radiator 
and  cools  off  before  opening.  The  dia- 
phragrm  is  made  with  concave  sides  to 
give     flexibility     without     strain     on     the 


diaphragm.  It  has  a  ball  and  cone  seat. 
The  trap  is  made  of  phosphor  bronze  of 
90,000  lbs.  tensile  strength  and  the  bpdies 
are  of  steam  brass.  The  same  circular 
shows  the  Illinois  modulating  supply  valve, 
of    the    quick-opening    type,    lever-handles. 

Tycos  Mineral  Oil  Tablets,  giving  their 
gravity  and  temperature  from  determina- 
tions of  the  Bureau  of  Standards,  and 
other  tables  for  general  testing  and  refin- 
ery practice,  compiled  and  edited  by  E.  N. 
Hurlburt,  are  published  in  cloth  covers  by 
the  Taylor  Instrument  Companies,  Roches- 
ter, N.  Y.  The  tables  are  fully  indexed. 
Size  4^  X  eVi  in.     Pp.  204.     Price  $1.00. 

Buffalo  Forges  of  the  portable  type,  are 
illustrated  and  described  in  a  new  cata- 
logue (Section  100)  issued  by  the  Buf- 
falo Forge  Co.,  Buffalo,  N.  Y.  Attention 
is  called  to  the  fact  that  Buffalo  forges 
have  been  on  the  market  for  40  years  and 
the  extensive  line  shown  in  the  catalogue 
attests  the  wide  field  covered  by  this 
department  of  the  company.  Size  5x7}^ 
in.  Pp.  112. 

Marvel  Temperature  Regulators,  de- 
scribed as  the  first  and  only  all  electric 
clock,  thermostat  and  motor,  is  featured 
in  a  blanket  circular  issued  by  the  Ameri- 
can Thermostat  Co.,  Newark,  N.  J.  Aside 
from  the  nightly  adjustment  of  the  ther- 
mostat to  reduce  temperature  to  the 
sleeping  hours'  standard,  and  the  one 
setting  of  the  clock  to  indicate  the  morn- 
ing hour  at  which  increased  warmth  is  de- 
sired, the  all-electric  Marvel,  it  is  stated, 
requires  no  attention  from  the  house- 
holder; the  clock  winds  itself  once  every 
60  seconds.  Other  specialties  made  by 
the  company  and  shown  in  the  circular 
are  the  Marvel  motor  valve  for  radiator 
and  valve  control  and  the  Marvel  hot 
water  thermostat  for  circulating  hot 
water  systems.  The  Marvel  motor  valve 
consists  of  a  (^rtx>n-type  quarter-turn 
packless  cone  valve,  to  the  post  of  which 
is  directly  connected  the  master  Marvel 
valve  motor,  non-reversing  and  universal, 
operating  on  either  alternating  or  direct 
current  of  110  volts.  Where  steam  or  hot 
water  circulating  is  constant,  it  is  possi- 
ble with  this  device  to  control  individual 
radiator  units  or  a  connected  system  of 
units. 

Globe-Johnston  Rotary  Vacuum  Pump 
AND  Condenser,  described  as  applicable  to 
practically  every  process  where  vacuum 
or  low-pressure  compressed  air  is  required, 
has  been  brought  out  by  the  Globe  Pneu- 
kmatic  Engineering  Co.,  Ltd.,  1  Victoria 
BSt.,   London,   S.W.    1,  and   is   described  in 
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great  detail  in  a  catarogue  recently  re- 
ceived from  this  company.  This  unit  is 
featured  as  truly  a  rotary  pump  and  truly 
valveless.  It  consists  of  two  main  parts, 
the  rptor  and  the  drum.  The  rotor  is  a 
hollow  member  on  the  outer  circumference 
of  which  deep  double-thread  screws  are 
formed.  A  passage  runs  between  the 
twin-screw  threads  into  the  interior  of 
the  rotor.  When  the  machine  is  produc- 
ing a  vacuum  this  passage  acts  as  an  in- 
let   to    the    screw-threads,    but    when    air 


screw-threads  and  half  way  down  the 
depth  of  the  threads.  A  ring  of  water  is, 
in  the  first  place  set  up  by  the  action  of 
these  blades  in  conjunction  with  centri- 
fugal force.  Annular  rings,  called  shroud- 
ing plates,  fitted  to  the  sides  of  the  rotor 
and  reaching  somewhat  below  the  water 
level  on  the  discharge  side,  prevent  the 
exhausted  or  compressed  air  returning 
along  the  screws  when  the  thread  ends 
leave  the  water-seal.  The  rotor  is  coupled 
direct  to  the  shaft  and  is  carried  on  mas- 
sive   self-aligning    ball-bearings. 

The  holes  in  the  side  of  the  drum  act  as 
discharge  and  inlet  openings  for  vacuum 
pump  and  compressor,  respectively.  The 
drum  when  rotating,  contains  the  "ring 
of  water,"  and  is  set  eccentrically  to  the 
rotor.  The  relative  eccentricity  of  the 
rotor  and  water  ring  produces  what  is 
called  the  working  space.  Other  details 
of  the  pump  include  a  scoop  chamiber 
and  scoop  for  maintaining  the  correct 
depth  in  the  ring  of  water,  and  a  water- 
seal  which  is  merely  a  substitute  for  a 
stuffing-box.  Size  of  catalogue  7^x9^ 
in.  Pp.  Z2. 


THE  GLOBK  JOHNSTON  ROTARY  VACUUM 
PUMP. 


is  being  compressed  it  is  the  outlet. 
Similarly  the  pipe  running  from  the  in- 
terior of  the  rotor  to  the  exterior  of  the 
machine  is  the  inlet  pipe  in  the  vacuum 
pump  and  the  outlet  pipe  in  the  com- 
pressor. The  screw  threads  are  joined 
by  a  large  number  of  narrow  partitions 
or  blades  which  are  equally  spaced 
around  the  periphery  of  the  rotor.  The 
outer  and  inner  edges  of  'these  blades  are 
repeatedly     flush     with     the     top     of     the 


Kroeschell  Tubeless  Boiers  for  steam,  hot 
water,  vapor  or  vacuum  heating  systems,  de- 
scribed as  something  entirely  new  in  heating 
boilers,  are  presented  in  a  new  circular  issued 
by   Kroeschell   Bros.  Co.,   Chicago,   111.    This 


CONSTRUCTION  OF  KROESCHELL  TUBELESS 
BOILER. 


DIAGRAMMATIC    SECTION.    SHOWING    "RING 
OF    WATEJEL" 


boiler  is  built  in  one  piece,  with  a  long-down- 
ward fire  travel.  It  is  also  described  as  hav- 
ing self -cleaning  direct  fire  surface.  In  con- 
nection with  the  circulation,  the  manufac- 
turers state  that  this  boiler  contains  less 
water  than  any  boiler  of  equal  capacity  and 
that  this,  with  the  upward  circulation  of  this 
small  body  of  water  in  the  thin  watcrwajrs, 
insures  most  rapid  heat  transference*  Any 
kind  of  fuel  can  be  used,  including  hard  or 
soft  coal,'  wood,  gas  or  oil.  Another  feature 
mentioned  is  that  the  boiler  requires  no  as- 
sembling of  parts  but  is  shipped  set  up  corn- 
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plete.  The  boiler  is  furnished  up  to  3000 
sq.  ft.  radiation  capacity  in  the  steam  sizes 
and  up  to  4000  sq.  ft.  in  the  water  sizes. 


A    Float'ng-Head    Service   Heater. 

A  floating-head  service  heater  of  the  in- 
stantaneous water-tube  t3rpe  is  a  new  product 
manufactured  under  the  name  of  "Wainwright" 
by  the  Alberger  Pump  &  Condenser  Co., 
New  York.  The  water  flows  through  the 
several  passes  of  tubes  and  the  steam  around 
the  tubes.  Due  to  the  high  rate  of  heat 
transmission  obtainable  by  this  arrangement, 
the  design  .permits  the  use  of  a  smaller 
heater,  thus  reducing  the  space  requirements, 
as  well  as  the  initial  and  installation  costs 
of  the  apparatus. 

The  shell,  tube-heads,  water  channel  and 
covers  are  made  of  cast-iron,  assuring  least 
possibility  of  corrosion,  and,  as  the  brass 
tubes  are  straight  and  smooth,  the  friction 
loss  is  reduced  to  a  minimum.  Frequent 
temperature  expansion  of  the  tubes,  due  to 
intermittent  service,  is  taken  up  by  the  float- 
ing head  so  designed  to  eliminate  the  possi- 
bility of  tube  breakage.  The  use  of  water 
channel  permits  of  ready  access  for  cleaning 
without  breaking  of  any  pipe  connection,  and 
also  permits  convenient  tube  replacement  in 
the    event    of    accident.    Straight    tubes    also 


can  be  designed  to  heat  the  water  to  within 
S^  of  the  temperature  of  either  the  exhaust 
steam    or    live    steam    available,    if    required. 


Jas.  P.   Marsh   &   Company  in   Fifty-third 
Year  of  Business. 

Jas.  P.  Marsh  &  Company,  Chicago,  111., 
have  entered  their  fifty- third  year  in  the 
manufacture  of  gauges,  valves  and  traps. 
The  company  specialties  are  in  use  the 
world  over  and  the  firm  has  a  reputation  of 
being  originators,  as  well  as  pioneer  manu- 
facturers. 

Three  separate  catalogues  have  recently 
been  published  embracing  the  company's  ex- 


RECENT   MARSH   CATALOGUES. 

;ensive  line.    Catalogue   No.   52V   is   devoted 
o   the   line   of    Marsh    automatic   air    valves, 
Marsh  air  line  valves.   Marsh  radiator  traps, 
md      incidental      heating      specialties.    Cata- 
Dgue    No.    52G   covers    the   complete   assort- 
nent  of  Marsh  standard  and  special  indicat- 
ui^  and   recording  gauges;   also   kindred   in- 
struments,   including    indicating    and    record- 
ing   thermometers.    Catalogue    No.    52    is    a 
general  catalogue  combining  in  one  book  the 
complete  line  of  Marsh  gauges,  valves,  traps 
and  steam   specialties.     Copies  of  these  cata- 
logues may  be  had  on  request. 


w 
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Scrap   Iron   Needed   by   Mills. 

.  The  iron  and  steel  trade  is  calling  atten- 
tion  to   the   importance   of   turning   in   scrap 

^D     SERVICC      iron   for  which   the  demand   at  the  mills  is 

exceedingly  heavy  at   the  present  time.    All 

any  but  the      who  have  scrap  iron  under  their  control  are 

Lcement.  urged  to  market  it  at  the  first  opportunity. 

ead      service      It   is   stated   that  the  odd  lots  to   be    found 

shed  for  any      all    over    the    country    would    piake    a    tre- 

rements    and      mendous  total. 
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Index  of  Standard  Heating  and  Ventilat- 
ing Data  Sheets. 

Included  in  the  accompanying  index  of 
Standard  Heating  and  Ventilating  Data 
Sheets  are  those  published  during  the  past 
half  year.  In  future  it  is  planned  to  pub- 
lish the  complete  index  every  six  months. 

Extra  copies  of  any  of  the  data  sheets, 
printed  on  one  side  only,  may  be  had  at 
5  cents  each,  or  $2.00  for  a  year's  supply 
of  48  sheets.  Attention  is  also  called  to 
the  fact  that  a  special  binder  is  provided 
for  these  Data  Sheets,  which  will  be 
mailed  to  any  address  on  receipt  of  the 
price,  $1.00.  The  binders  are  suitably 
stamped  and  are  made  especially  to  hold 
the  Data  Sheets. 


No. 

1 

i-A 

i-B 

i-C 

ID 

i-B 

IF 

IG 


Date    Issued  Subject 

B.TM,  Losses 
Feb..     1917  General. 
'*     Brick. 
"  "     Stone   and   Concrete. 

'*  "     Combinations. 

March,     "     Tile. 

"  "     Frame    Construction. 

'*     Glass,    Skylight   and   Miscellaneous. 
"  "     Ceiling,   Floor  and    Roof. 

Exposure 


April,     1917  General. 
April,     1917  General. 


Leakage 
Temperature   Range 


4        April,     1917  Minimum    Temperatures    in    U.  S. 
4-A        '*  "     Minimum    Temperatures    in    U.  S. 

(continued). 

Computing  Heat   Losses 
May,     1917  General. 
^  ••     Example. 

'  Ventilation 

May,     1917  General. 

Air    Changes 
May,     1917  Churches  and  Theatres. 
June,      "     Hospitals. 

"     Hotels  and  Libraries. 
"  "     Schools. 

**         **    Miscellaneous. 

Properties  of  Air 
July,     1917  Tables. 

Ducts  and  Flues 
July,     1917  General. 
"      Elbows. 


5 
S-A 


8 

8-A 

8-B 

8-C 

8-D 


10 

10-A 

10-B 

10-C 

lOD 

10-E 

10-F 

10-G 

10-H 

lO-I 

10-J 

10-K 

10-L 
10-M 

10-N 

lO-O 

lOP 

lOQ 

lOR 

lOS 


"         "     Anemometer    Readings. 
August,  "      Underwriters*    Rules. 
'*  "      Underwriters*      Rules      (continued). 

"  "      Underwriters*      Rules      (continued). 

"  "      Velocities    Recommended. 

Sept.,     "     Vent   Flue   Velocities. 
••  "      Areas   of   Pipes. 

"  "      Areas    of    Pipes    (continued). 

"  "      Pipe    Capacities    at    Various    Veloc- 

ities. 
April,  1918.     Weight  of  Sheet  Metal 

Pipes. 
April,  1918.     Factors    to    Change    Gauge. 
April,  1918.     Sizing     Ducts     and     Flues — First 

Method. 
April,    1918.     Sizing   Ducts   and   Flues — Second 

MeUiod. 
May,    1918.     Sizing    DucU    and    Flues— Third 

Method. 
May,  1918.     Sizing     Ducts     and     Flues— Third 

Method   (Cont'd). 
May,  1918.     Sizing     Ducts    and     Flues — Fourth 

Method. 
July,    1918.    Sizing     Ducts     and     Flues— Fifth 

Method. 
July,    1918.     Sizing     Ducts     and     Flues — Fifth 
Mehtod  (Cont'd). 


Duct  and  Flue  Details 
llA    Feb.,    1918  Flue    Outlets    and    Dampers. 
11-B      "  "      Details    of    Reversing    Dampers. 

Symbols. 
12  March,  1918.     Heating   and   Ventilating    Symbols. 


Radiation 


13       Jan.,     1918  Radiation    Computing. 


13.A 
U-C 


14.A  Jan., 
14.B  Feb., 
14-C 


Radiation    Efficiencies. 
"      Radiation    Computing — Example. 

Radiators 
1918  American  1-Col.  Rococo. 
"      American  2-Col.  Rococo. 
"      American  3-Col.  Rococo. 
14-D  March.  1918.  American  4-Col.  Rococo. 
28.G  May,  1918.     H.  B.   Smith  Co.*s  1-Col.  Princess. 
28-H  July.  1918.     H.  B.   Smith  Co.*s  2-Col.   Princess. 
28-1   July,  1918.     H.  B.  Smith  Co.*s  3-Col.  Princess. 

Chimneys 

100  Oct.,  1917.     General. 

100-A  "          "       Residence. 

100-B  "          "       Residence     (continued). 

100-C  "          "       Coal   and   Air  per   B.H.P. 

100-D  Nov.,       "       Draft  I<oss   in  Fire  and   Boiler. 

100-E  "         "       Draft,     Theoretical    and    Effec- 

tual. 

100-F  "          "       Draft,    Theoretical,    of    SUcks. 

100-G  "          **       Friction  Losses  in  Steel  Sucks. 

100-H  Dec,      "       Friction      Losses  in  Brick  Stacks. 

lOO-I  "          **       Summary   and    Draft    Reading. 

100- J  "          **       Example   of    Computation. 

100-K  ••          "       Cosu. 

Fittings. 
107       June,  1918.     Rules  for  1915  Std.  Wt.  Flanged 

Fittings. 
107A  June,  1918.     Std.  Wt.  Pipe  Flanges  and  Bohs. 
107-B  June,  1918.     Std.    Wt.    Elbows    and   Reducers, 

Flanged. 
107.C  June,  1918.     Std.    Wt.    Straii^it    Tee    Crosses 

and  Laterals,  Flanged. 

Exhauster    Systems. 
169-E  March,  1918.     Exhauster    Svstems— Weight    of 

Sheet    Metal    Pipes. 
169-F  March,  1918.     Factors   to   Change   Gauge. 


Danger  of  firror  in  Short-Period  Tests. 

"A  man  breathes  sixteen  times  in  a  minute. 
It  is  not  enough  to  prove  that  the  air  he 
breathes  in  once  will  not  harm  him,  nor  that 
sixteen  breaths  of  it  will  not  harm  him, 
nor  the  960  breaths  in  an  hour,  nor  the 
23,040  breaths  in  a  day. 

We  note  that  actually  a  man  may  go  for  a 
month  or  three,  or  a  year  or  ten,  without 
seeming  to  be  harmed  by  bad  air,  and  then 
may  begin  to  get  pale,  crotchety,  out  of  sorts, 
or  actually  ill.  Or,  again,  a  man  may  go 
along  in  good  shape  for  three  months  and 
then  catch  a  cold  or  measles  or  pneumonia. 
All  of  these  things  may  happen  and  foul  air 
be  the  most  important  factor  in  causing  them, 
even  though  it  has  been  proven  that  men  are 
comfortable  and  well  as  a  rule  for  an  hour 
a  day  or  a  week  in  four  air,  provided  it  is 
kept  right  as  to  temperature,  humidity,  and 
movement. 

"It  is  somewhat  like  drinking  milk.  Tfie 
harmful  milk  for  babies  in  summer  is  that 
which  looks,  tastes,  and  smells  all  right,  that 
which  on  analysis  seems  to  be  passable  at 
any  rate.— Dr.  W.  A.  Evans  in  the  Chicago 
Tribune. 
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DUCTS  AND  FLUES— SIZING— SIXTH    METHOD. 
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SIZING  DUCTS  AND  FLUES 
METHOD  NO.  6^Continued. 

In  public  building  work,  individual  ducts  are  recommended  similar  to 
those  described  in  Method  No.  2.  For  industrial  buildings  the  sizing 
is  developed  from  a  chart  which  gives  a  constant  friction  drop  in  all 
lines  regardless  of  size. 

To  use  the  chart,  shown  in  Fig.  1,  it  is  only  necessary  to  determine 
the  percentage  of  air  delivered  to  each  outlet  and  carried  by  each  duct, 
together  with  the  size  of  duct  at  the  fan  outlet;  the  sizes  can  then  be 
read  directly  from  the  chart  as  follows:^- 

In  the  typical  layout  being  used  as  an  example,  the  total  air  is 
24,000  cu.  ft.  per  minute;  allowing  an  additional  10%  for  losses  in  the 
system  it  is  found  from  the  chart  that  a  No.  9  Niagara  Conoidal  fan 
is  the  proper  size  and  that  this  fan  has  an  outlet  area  of  11.81  sq.  ft. 
The  duct  leaving  the  fan  should  have  an  area  equal  to,  or  slightly 
greater  than  the  outlet;  assuming,  in  this  case,  a  46-in.  diameter  duct 
(area  of  11.54  sq.  ft.),  all  the  other  sizes  are  determined  from  this 
basic  size,  these  being  governed  by  the  percentage  of  air  handled  in 
each  case. 

The  percentage  of  air  for  each  of  sixteen  equal  outlets  is  6%% 
per  outlet  and  this  gives  the  percentages  for  each  case  as  shown  in 
Fig.  2.     For  instance,  after  the  first  pair   of   outlets   is  taken   off  the 


Fig.  2. 


-Ml 


ml 


main  duct,  87^2%  of  the  air  is  left;  finding  875^  on  bottom  of  chart  and 
following  this  up  to  the  point  where  it  intersects  with  the  curve  the 
percent  of  diameter  may  be  read  in  the  left-hand  column  (95%)  46-in. 
X  95%  =  43.7-in.,  or  44-in.  diameter  duct.  To  read  the  size  directly, 
instead  of  going  to  the  left  from  the  intersection*  go  to  the  right  until 
the  diagonal  line  for  the  original  flue  size  (46-in.)  is  met.  Vertically 
above  this  second  intersection  may  be  read  the  size  of  the  flue  which 
will  carry  87^4%  of  the  volume  at  the  same  drop  as  the  46-in.  d.iamcter 
duct  (or  44-in.)  which  agrees  with  the  size  obtained  by  the'  longer 
method  of  multiplying  the  46-in.  diameter  by  95%. 

Continuing  this  method  for  the  other  percentages  gives  the  duct 
sizes  shown  in  Fig.  2,  from  which  the  velocities  (when  desired)  may  be 
computed,  these  being  in  this  case  as  indicated. 

This  gives  a  schedule  of  sizes  as  follows: — 


Duct 
of 

Flue 
Mark 
A 
B 
C 
D 

E-F 
G 
H 

J 

L 

N 

K-M-O-P-Q 


Quantity     Proportion  Diam. 


of 

Air 

C.  F.  M. 

24,000 

21.000 

18,000 

15,000 

9.000 

6.000 

3.000 

6,000 

4,500 

3,000 

1,500 


of 
Total 

P.C. 
100 

87^^ 

75 

621/$ 

37y2 

25 

I2y2 

25 

\m 

121/2 


of 
Pipe 
Inches. 
46 
44 
41 
38 
32 
26 
19 
26 
23 
19 
15 


Area 
of 

Pipe 
Sq.  Ft. 

11.54 

10.56 
9.17 
7.87 
5.58 
3.69 
1.97 
3.69 
2.88 
1.97 
1.23 


Velocity 
in 
Pipe 
F.  P.M. 
2080 
1980 
1960 
1900 
1610 
1620 
1520 
1620 
1560 
1520 
1220 


DUCTS   AND   FLUES— SIZING— SIXTH    METHOD    (Cont'd). 
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H.    B.    SMITH    CO.'S    PRINCESS    FIVE-COLUMN    RADIATORS 
FOR   STEAM   AND   WATER 
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DIMENSIONS 

H  =  Total  overall  height. 

T  =  C.  to  C.  of  tappings. 

p  =  Floor  to  center  of  Dottom  tapping. 

W  =  Width  of  radiator— 12  in. 
LW  =  Width  of  radiator  legs— 12  In. 

S  =  Width  of  radiator  sections,  i.  e.,  C.  to  C.  of  sections — 3  1/4  in. 
Nominal  Height 

of  Radiator  37-in.         25-in.         16-ln.         14-ln.         12-in. 

H  37  25  16  14  12 

T  30  3/8       18  3/8       II  9  7 

F  4  5/8         4  5/8         3  3  3 

Note:     For  legless  radiators  deduct  3  in.  from  H  for  37  in.  and  25  in.  heights  and 
1  in.  for  16  in..  14  in.,  and  12  in.  heights. 
For  extra  high  legs  add  1  in..  2  in..  3  in.,  or  4  in.,  to  H.  and  F. 
On  all  radiators  extra  high  legs  are  special. 

TAPPING  DATA 

SYSTEM 

I  Size  of  Radiator  Supply  Return 

\     Square  Feet  In.  Diam.     In.  Diam. 

/Up  to  30  1  

)  Over  30  up  to  60  11/4  

Steam,  one- pipe             1  Over  60  up  to  120  11/2  

lOver  120.  2  

i  Up  to  50  1                       3/4 

Steam,  two-pipe              -{Over  50  up  to  120  11/4  1 

t  Over  120  1  1/2  1  1/4 

)  Up  to  50  1  1 

Over  50  up  to  120  1   1/4  1  1/4 

Over  20  1  1/2  1  1/2 

All  air  valve  tappings  are  1/8  In.,  those  for  water  radiators  t>elng  set  at  top. 
All  tappings  with  R.  H.  th>^<«ad8  unless  otherwise  ordered. 


T 


RADIATORS— H.   B.   Smith   Co.'s   Five   Col.   Princess. 
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Cooperstown.  N.  Y. 


September,  1918 


1123  Broadway.  New  York 


Burning  Soft  Coal  in  Heaters  Designed  for  Hard  Coal 

With  Suggestions  for  Selecting  and  Using  Coal  for  House  Heating  Equipment. 


In  view  of  the  fact  that  the  middle 
western  section  of  the  country  will  only 
be  able  to  *  obtain  two-thirds  as  much 
anthracite  coal  for  house-heating  pur- 
poses as  was  used  last  winter,  it  is  evi- 
dent that  a  one-third  deficit  must  be 
made  up  of  bituminous  coal  from  the 
mines  of  Illinois,  Indiana  and  a  small 
part  of  Kentucky. 

There  is  special  timeliness,  therefore, 
in  the  suggestions  that  have  been  pre- 
pared by  William  H.  Reid,  smoke  in- 
spector of  Chicago,  which  he  recently 
promulgated  under  the  title  of  "Sug- 
gestions  for   Fuel   Conservation." 

In  selecting  the  coal  Mr.  Reid  advises 
that  the  consumer  should  figure  on  pur- 
chasing at  least  Ij/^  tons  of  soft  coal  to 
be  substituted  for  one  ton  of  hard  coal. 
The  householder  in  buying  soft  coal  for 
his  bins,  should  select  coal  of  the  same 
size  as  the  hard  coal  previously  used. 
The  size  should  not  exceed  3-in.  lumps. 

FIRING   SOFT   COAI.. 

vSoft  coal,  continues  the  statement,  is 
a  freer  burning  fuel  on  account  of  the 
gas  it  contains.  For  this  reason  hard 
and  soft  coals  exhibit  different  charac- 
teristics when  burning  and  should  not 
be  fired  in  the  same  way.  Bituminous 
coal  can  be  fired  by  placing  the  fresh 
charge  on  one  side  of  the  grate  only, 
leaving  a  part  of  the  surface  of  the 
fuel  bed  uncovered.    The  volatile  mat- 


ter arising  from  the  freshly-fired  coal 
is  ignited  by  the  red  hot  coal  on  the 
uncovered  part  of  the  fire  and  a  large 
part  of  it  burns  in  this  way.  This  is 
called  the  coking  method  and  is  com- 
monly used  in  firing  square  or  rectang- 
ular fireboxes.  The  fresh  coal  is  placed 
at  the  front  end  of  the  grate  and  the 
live  coal  pushed  to  the  back  part  of  the 
grate,  replacing  it  with  fresh  coal  in 
front,  as  the  requirements  demand.  This 
process  is  repeated  when  the  next 
charge  of  coal  is  added. 

Another  method  successfully  followed 
with  circular  grates,  is  that  of  placing 
the  fresh  charge  of  coal  directly  in 
the  center  of  the  grate  and  building  up 
a  pile  in  the  shape  of  a  pyramid  with 
successive  charges  of  fresh  fuel.  This 
method  permits  the  coal  to  coke  slowly 
and  insures  a  mixture  of  the  volatile 
smoke  and  gases  which  pass  off  from 
the  fresh  fuel  with  the  hot  gases  from 
the  coked  coal  burning  at  the  edge  of 
the  firebox.  This  permits  complete 
combustion  with  greater  heat  genera- 
tion. 

If  the  entire  surface  of  the  fuel  bed, 
when  burning  bituminous  coal,  is  cov- 
ered with  a  heavy  charge,  the  volatile 
matter  from  the  fresh  coal  does  not 
ignite  for  a  considerable  length  of  time 
after  firing,  and  passes  away  unbumed 
as  tarry  greenish-yellow  smoke.  The 
furnace   and   flues   become   filled    with 
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smoke  and  when  the  fire  finally  works 
its  way  through  the  fresh  layer  of  coal, 
the  smoke  and  gas  may  ignite  with  an 
explosion  violent  enough  to  cause  dam- 
age. These  explosions  are  more  likely 
to  happen  with  the  finer  grades  of  coal. 
Fine  coal  should  be  wet  just  before 
firing  to  prevent  its  being  carried  into 
the  flues  and  chimney,  also  to  prevent 
waste  of  this  fuel  by  sifting  through  the 
grates. 

The  first  mentioned  methods  of  firing 
reduce  the  amount  of  soot  deposited  in 
the  flues  so  that  less  frequent  cleaning 
is  necessary.  They  also  economize  the 
coal  by  reducing  the  heat  losses  from 
incomplete  combustion  and  allow  the 
heat  to  be  transferred  to  the  boiler 
direct.  I'o  attempt  to  bum  anthracite 
coal  from  the  side  only  does  not  work 
out  successfully.  It  is  necessary  to 
spread  this  kind  of  fuel  completely  over 
^e  bed  of  live  fire.  Anthracite  fires 
should  be  disturbed  as  little  as  possible. 

On  account  of  the  characteristics  ex- 
hibited in  burning  soft  coal  in  house- 
heating  equipment,  it  may  be  advisable 
during  the  mild  weather  to  bum  soft  coal 
exclusively  or  else  increase  the  propor- 
tion of  this  grade  of  the  mixture.  This 
will  enable  the  householder  to  save  the 
hard  coal  for  the  severe  winter  weather 
when  the  demands  on  the  furnace  are 
greatest.  The  two  fuels  can  be  mixed 
before  firing  or  the  soft  coal  can  be 
thrown  on  the  fire  first  and  then  cov- 
ered with  a  layer  of  hard  coal.  Both 
methods  have  been  employed  success- 
fully. 

Fires  should  not  be  disturbed  ex- 
cessively and  should  be  poked  only 
enough  to  break  up  clinkers  or  coked 
coal.  Ashes  should  be  removed  by 
'shaking  the  grates  and  this  should  be 
done  only  enough  to  keep  the  fire  clean 
and  clear  of  ash;  care  should  be  taken 
not  to  lose  good  live  coal  in  the  opera- 
tion. A  thin  bed  of  ash  on  the  grates 
in  moderate  weather  may  prove  eco- 
nomical, preventing  the  coal  from  bum- . 
ing  up  too  fast.  The  ash  pit  should  be 
cleaned    out    every    day    and    ash    not 


allowed  to  accumulate,  as  it  interferes 
with  the  draft,  sometimes  causing  the 
grates  to  bum  up  if  allowed  to  d(^  the 
ash-pit,  cutting  off  the  air  supply. 

Air  admitted  over  the  fire  is  quite  as 
essential  to  combustion  of  bituminous 
coal  as  the  fuel  itself,  as  it  is  necessary 
for  the  perfect  combustion  of  the  coal. 
A  supply  of  air  in  large  quantities  is 
needed  immediately  after  firing  and  this 
can  be  admitted  by  leaving  the  door 
above  the  fuel  bed  slightly  ajar  after 
each  firing.  When  the  volatile  matter 
has  been  driven  off  the  coal,  the  air 
supply  through  the  door  can  be  cut  off. 
For  this  reason  the  buming  of  bitumi- 
nous coal  requires  more  careful  atten- 
tion and  expert  firing  than  hard  coal  or 
Pocahontas  coal. 

STARTING  A   NEW   PIRE. 

At  the  beginning  of  the  heating  sea- 
son, before  starting  fires,  see  that  the 
ash-pit,  grates,  tubes,  and  all  gas  pass- 
ages, are  clean,  including  connection 
between  boiler  and  chimney.  The  pre- 
caution r^arding  cleaning  of  smoke 
pipe  between  boiler  and  chimney,  should 
be  rigidly  observed,  as  there  is  danger 
of  fire  if  soot  is  allowed  to  accumulate 
in  this  passage.  If  the  proper  cleaning 
of  the  flues  and  chimney  is  n^lected, 
objectionable  gases  are  generated  in  the 
furnace  which  find  an  exit  through  the 
fire,  door,  filling  the  basement  with 
smoke  which  arises  to  the  living  rooms 
above,  creating  serious  as  well  as  ob- 
jectionable nuisance.  It  is  especially 
important  to  have  the  boiler  in  a  thor- 
oughly .clean  condition  as  the  bitumi- 
nous or  soft  coals  are  smoky  and  cover 
the  flue  surfaces  with  a  large  amount  of 
soot  and  tar  which  reduces  the  transfer 
of  heat  and  impairs  the  draft. 

Dampers  should  be  adjusted  so  that 
they  open  and  close  properly  and  do  not 
interfere  with  the  draft  in  the  chimney. 
It  is  very  important  that  the  ash-pit 
should  be  tight  and  the  damper  in  the 
ash-pit  door  adjusted  so  that  the  mini- 
mum opening  required  to  properly  bum 
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the  fuel  may  be  obtained.  This  damper 
should  fit  so  that  no  air  is  admitted  to 
the  ash-pit  when  it  is  closed. 

After  banking  fires,  do  not  close  the 
stack  damper  tight  as  the  gas  accumu- 
lates in  the  furnace  and  has  no  exit  ex- 
cept through  the  firing  doors,  causing 
an  accumulation  of  gas  in  the  basement. 


.  finally: 

Never  fully  close  the  damper  in 
chimney  connection. 

Never  let  tubes,  gas  passes  or  smoke 
pipe  become  dirty. 

Never  leave  clean-out  door  at  bottom 
of  chimney  open. 

Never  make  openings  in  the  chimney 
for  ventilating  purposes. 


Burning  Bituminous  Coal  in  House- Heating  Boilers 

By  W.  A.  PITTSPORD. 

(From  an  address  delivered  at  the  Thirteenth  Annual  Convention  of  the  Smoke  Preven- 
tion Association,  Newark,  N,  J.,  August  22,  1918.) 


Regardless  of  what  anyone  may  say, 
it  requires  more  air  in  a  given  time  to 
bum  bituminous  coal,  than  it  does  to 
bum  the  semi-bituminous  coals  that  have 
commonly  been  used  in  the  heating 
fumaces,  that  is  to  say,  that  at  the 
moment  of  firing  a  great  deal  more  air 
is  necessary  with  a  free-burning  coal. 
After  the  volatile  matter  leaves  the  fuel 
bed,  the  carbon  content  of  the  fire  is 
about  the  same  with  all  coals,  and  re- 
quires practically  the  same  air.  The 
difficulty  arises  in  the  low-pressure  heat- 
ing of  getting  the  combustion  from  the 
green  fuels  complete  enough  so  that  the 
tarry  substances  which  form  the  soot 
do  not  adhere  so  rapidly  to  the  boiler 
flues  and  surfaces,  as  to  further  close 
them  up  and  stop  the  burning  of  the 
fuel. 

GASES    PU)W    IN    STRATIPIED    STREAMS. 

Gases  in  a  furnace  are  not  of  uni- 
form composition.  They  tend  to  flow 
through  the  combustion  spaces  in  strati- 
fied streams.  This  tendency  of  strati- 
fication retards  combustion,  and  is  more 
prolific  in  hand-fired  fumaces  than  in 
stokers. 

Volatile  matter  leaves  the  fuel  bed  as 
complex,  hydro-carbon  compounds.     In 


the  absence  of  sufficient  oxygen  for  their 
complete  combustion,  these  hydro-car- 
bons are  quickly  decomposed  by  the 
high  furnace  temperatures  into  soot, 
hydrogen  and  the  carbon-monoxides. 
The  formation  of  CO  is  due  to  the 
presence  of  CO^  and  the  small  supply 
of  oyxgen.  At  a  distance  of  12  to  15 
in.  from  the  surface  of  the  fuel  bed 
only  a  very  small  amount  of  hydro- 
carbons can  be  found  in  any  state, 
gaseous,  liquid  or  solid.  The  solid  sub- 
stance present  in  flames  is  mostly  soot 
with  a  trace  of  tar.  All  hydro-carbons 
are  unstable  at  fumace  temperatures, 
and  unless  enough  air  to  insure  com- 
plete combustion  is  quickly  mixed  with 
them  at  the  time  they  are  distilled,  they 
are  quickly  decomposed,  the  remaining 
product  consisting  of  soot. 

Soot  is  formed  at  the  surface  of  the 
fuel  bed  by  heating  the  hydro-carbons 
in  the  absence  of  air,  and  it  is  not 
formed  by  the  hydro-caAon  gases 
striking  the  cooling  surface  of  the  boil- 
er. As  a  matter  of  fact,  only  a  very 
small  trace  of  the  hydrocarbon  gases 
ever  reach  the  surface  of  the  boiler. 
The  hydro-carbons  that  do  so  are  pre- 
vented from  decomposing  by  the  cool- 
ing effect  of  this  contact.    The  cooling 
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Fig  1. — Staeting  a  Fhie  im  a  Down-Dkaft  Boiler. 
Kindling  is  placed  on  the  upper  grate  and  lighted. 
The  ash-pitdoor  and  the  middle  door  are  closed,  and 
the    draft   door   in   the    upper   door    left    open. 


Fig.  4. — Method  of  Pebpaeing  Fiee  foe  Feesh  Suf- 
PLY  OF  Coal. 
One    poker    is    used,    the    illustration    showing   the 
angles  at  which  it  should  go  under  fire  on  top  grate. 


Fig.  5. — ^Anothee  View  of  Pokee  Goikg  Umdee  Fiee. 
Showing  way  poker  should  go  into  door  and  shove 
along  over  top  of  grates  back  to  end  of  grate. 


Fig.  2. — Cohditiok  of  Fuel   Bed  as   Bukhinc  Pbo- 
geesses. 
Draft  door  at  top  still  remains  open. 


Fig.  6. — Same  Fiee  with  Feesh   Fuel  Adoedl 
Air  should  now  be  admitted  through  bottom  ash  pit 
door  to  burn   fuel  on  bottom  grate. 


Fig.  3. — Entiee  Fuel  Bed  Ignited. 
Steam  pressure  is  up  and  regulator  has  closed  draft 
damper  in  top  door. 


Fig.  7. — Bad  Condition  of  Fiee  Often  Found. 
Black  portion  on  upper  grate  is  clinker. 
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Fig.  8. — Manmek  of  Attacking  Clinksk  on  Upfek 

Gkatb. 
Back   portion   of   grate   should   be    cleaned    first. 


Fig.  12. — Mkthod  of  Attacking  Bad  Case  Shown  in 
Fig  11. 


Fig.    9. — Rear    or    Fiu    Clkanid    Out    and    Fusl 
PusHKD  Off  Fsont  Poktiom. 


Fig.  10. — FiKE  Ci.eaned,  Ready  foe  Fkesh  Fuel. 


Fig.    13. — Impsopeb    Method    of    Using    Pokes    on 
Down -Draft  Grates. 
This  method  breaks  up  fire  and  makes  holes  in  fuel 
bed. 


Fig.    14. — Fire   Banked  in   Proper   Manner. 
Top  door  is  shut  by  disconnecting   regulator.     Bot- 
tom ash-pit  door  openings  left   open. 


Fig.   11. — Another  Prevailing  Method  of  Improper  Fig.  15. — Condition  in  Morning  When  Ba.nked  Fire 

Firing.  is  Broken. 

Front  portion  of  upper  grate  bare,  back  portion  cov-  Pokcr  to  be  used  in   manner  shown,   after  ash  ac- 

ered  with  clinker.  cumulation  is  shaken  into  ashpit. 
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surfaces  do  not  cause  the  foimatioa  of 
soot;  they  merely  collect  soot  and  pre- 
vent its  combustion. 

THE  MIXING  OF  OXYGEN  WITH  THE  COM- 
BUSTIBLE THE   IMPORTANT  FACTOR 

The  rapidity  of  burning  combustibles 
in  the  combustion  spaces  depends  on  the 
quantity  of  oxygen  intimately  mixed 
with  the  combustible.  The  larger  this 
quantity,  the  faster  the  combustible 
bums.  Thorough  mixing  of  the  gases 
produces  uniform  mixture  of  the  oxy- 
gen and  combustible,  thereby  making 
possible  the  most  rapid  combustion  with 
any  given  air  supply.  In  many  in- 
stances the  rapidity  of  combustion  is 
limited  by  the  rate  of  mixing,  stnd  mix- 
ing is  a  very  important  factor  in  the 
attainment  of  complete  combustion. 

This  means  that  in  a  heating  boiler 
of  the  straight  draft  or  updraft  type, 
and  using  bituminous  fuels,  it  is  neces- 
sary when  firing  to  leave  a  portion  of 
the  live,  bright  fire  uncovered  (this  will 
not  in  these  small  units  obtain  complete 
combustion,  but  it  will  insure  a  better 
combustion)  and  in  doing  this  you  will 
necessarily  force  a  better  air  mixture,  a 
decreased  supply  of  distillation,  and 
with  the  low  chimneys  and  low  drafts 
that  are  always  present  in  connection 
with  heating  furnaces,  it  ^1  have  a 
tendency  to  eliminate  a  portion,  at 
least  40%,  of  the  smoke  and  soot  that 
otherwise  would  have  been  made  and 
wasted.  If  the  furnace  is  of  such  a 
design  that  some  kind  of  an  arch  can 
be  placed  in  it  for  a  mixing  effect,  and 
the  drafts  are  sufficient  to  take  care  of 
the  load  on  the  unit,  then  you  can  get 
complete  combustion  in  this  tjrpe  of 
furnace.  *If  the  furnace  can  use  an 
arch,  then  the  other  things  necessary  to 
its  use  must  be  changed  so  that  the 
arch  will  be  successful. 

coal    should    not    be   larger   than 
hen's  eggs. 

Never  fire  large  lumps  of  coal.  They 
should  never  be  larger  than  a  hen's  egg. 
In  this  way  you  will  have  a  more  even 


fuel  bed,  better  distillation  and  better 
economy.  You  must  break  up  the  big 
lumps. 

You  cannot  expect  as  good  results 
with  this  changed  condition  and  bi- 
tuminous coal  as  you  formerly  had  with 
hard  coal  or  coke.  You  must  expect  to 
do  more  work,  to  attend  to  your  fires 
more  often  and  to  be  more  particular 
with  your  fires  in  order  to  save  a  por- 
tion of  the  heat  of  this  bituminous  coal 
that  you  would  otherwise  have  wasted, 
and  in  this  connection  we  would  sug- 
gest that  the  man  who  tends  your 
furnace  be  given  more  money  to  do  this 
work.  If  he  was  worth  a  certain  price 
when  coal  was  one-half  the  price  it  is 
now  per  ton,  he  should  be  worth  more 
money  when  the  price  per  ton  is  dou- 
bled, and  the  conditions  are  so  unfav- 
orable for  operation. 

WHY    DOWN-DRAFT    BOILERS   ARE   SMOKE- 
LESS. 

Down-draft  boilers  are  known  in  the 
heating  world  as  smokeless  boilers,  and 
they  are  boilers  equipped  with  a  down- 
draft  furnace.  The  furnace  is  what 
may  be  called  a  two-story  affair,  having 
two  fire-grates,  one  above  another.  The 
upper  is  composed  of  pipes  or  other 
metal  in  which  water  circulates,  and  is  a 
part  of  the  boiler.  The  lower  grate  is 
an  ordinary  shaking  or  straight  grate. 
The  fire  is  on  the  upper  or  water  grate 
and  bums  downward.  The  reason  why 
this  furnace  is  smokeless  with  all  kinds 
of  fuel  is  because  the  distillation  of  the 
green  fuel  must  pass  through  an  in- 
candescent fuel  bed  of  a  very  high 
temperature. 

In  the  preceeding  remarks  on  straight- 
draft  furnaces,  we  dwelt  on  the  fact 
that  more  free  oxygen  is  needed  at  the 
time  of  firing  than  after  the  volatile 
gases  are  distilled  off.  Certain  condi- 
tions in  this  down-draft  fUmace  have 
worked  out  the  very  principles  that  we 
spoke  of  in  the  up-draft  furnace.  That 
is  to  say,  when  the  green  fuel  is  put  on 
the  incandescent  fuel  bed  and  the  draft 
is  down,  the  intimate  mixture  of  the 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


27 


free  oxygen  down  through  the  fire  with 
the  distillation  passing  through  the  fuel 
bed  at  the  same  instant  combined  with 
the  high  temperature  of  this  fuel  bed, 
forms  complete  combustion,  and  the 
rapidity  of  this  combustion  is  governed 
by  the  amount  of  air  allowed  to  pass 
through.  If  properly  fired  there  can 
be  no  smoke.  In  the  straight-draft 
furnace,  it  is  absolutely  necessary  that 
the  proper  firing  method  be  used  to 
obtain  the  results  desired.  Likewise,  in 
the  down  draft  furnace  the  proper 
method  of  operation  must  be  used  to 
obtain  the  desired  resjilts. 

4 

NOTES  ON   USE  OF  SLICE  BAR. 

In  a  straight-grate  furnace  it  is  im- 
proper to  use  a  slice  bar  and  stir  the 
incandescent  fire,  green  coal  and  ash  up 
together.  Likewise,  it  is  improper  to 
do  the  same  thing  on  a  down-draft  fur- 
nace. It  is  improper  to  do  this  with 
,any  type  of  furnace  that  man  ever  saw, 
and  if  people  who  have  been  using  the 
very  high  carbon  coals  must  use  the 
high  volatile  coal,  will  give  some  at- 
tention to  the  proper  methods  of  opera- 
tion in  the  old  type  of  furnace,  they  will 
not  experience  serious  trouble  in  heat- 
ing their  buildings.  They  must  not  ex- 
pect 100%  efficiency  from  a  furnace 
that  is  made  to  bum  hard  coal  and 
coke  when  the  subject  it  to  the  ordi- 
nary bituminous  coals.  They  should 
not  expect  100%  efficiency  from  one  in 
which  they  have  placed  an  arch  with- 
out attention. 

From  the  beginning  of  time,  all  writ- 


ers on  combustion  of  coal  and  how  to 
bum  it,  have  always  stated  that  to  bum 
bituminous  coal  smokelessly  and  effici- 
ently, it  is  necessary  that  the  air  be  in- 
timately mixed  with  the  distillation  of 
burning  fuel  at  a  high  temperature,  and 
many  designs  of  hand-fired  furnaces 
have  been  made  to  accomplish  this  re- 
sult, nearly  all  of  which  had  some  feat- 
ure about  them  that  required  a  special 
addition  constructed  with  the  furnace 
to  obtain  a  partial  result  of  what  they 
were  designed  to  do. 

DOWN-DRAFT  CONSTRUCTION  NEAREST  AP- 
PROACH    TO     IDEAL     FOR    SMOKELESS 
COMBUSTION. 

The  man  who  perfected  the  down- 
draft  furnace  came  nearer  accomplish- 
ing this  result  than  any  other  hand- 
fired  furnace  made.  The  fresh  fuel  is 
always  placed  upon  a  fuel  bed  from 
4  to  10  in.  deep.  The  draft  admitted 
to  this  fire  is  through  a  door  that  is 
open  to  the  atmosphere,  the  cold  air 
passing  through  the  green  coal.  As  the 
coal  is  burning,  the  fresh  air  mixes  inti- 
mately with  the  thousands  of  streams 
that  are  going  through  the  hot  fuel  bed, 
giving  you  an  intimate  mixture  that  is 
not  found  in  any  other  type  of  furnace 
in  the  world.  If  the  furnace  is  built 
properly,  with  a  proper  boiler  setting 
and  a  proper  chimney  to  do  the  work 
that  the  boiler  is  called  upon  to  do, 
there  is  no  fufiiace  in  the  world  that 
will  give  you  as  near  complete  combus- 
tion as  the  down-draft   furnace. 


Plain  Talk  on  Chimneys 

By  E.  C.  ULLIE, 
City  Smoke  Inspector,  Denver,  Colo. 


The  most  important  thing  in  house 
heating  is  the  very  thing  that  receives 
the  least  attention,  and  that  is  the  chim- 
ney; and  99  out  of  100  are  far  from 
right. 


The  failure  of  the  chimney  to  "evo- 
lute"  is  incomprehensible,  but  I  suppose 
it  is.  another  case  of  the  "calf  path" 
that  determined  the  location  of  the 
beautiful  streets  of  Boston.    You  spend 
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weeks  looking  for  a  boiler  while  the 
builder  is  putting  up  a  chimney  that 
makes  the  use  of  a  good  boiler  abso- 
lutely impossible.  The  height,  shape, 
location,  temperature  and  manner  of 
construction  govern  the  intensity  of 
draft,  while  the  area  governs  the  vol- 
ume of  gases  transmitted. 

An  excess  of  area  is  a  poor  substi- 
tute for  lack  of  intensity  and  the  lack 
of  either  one  results  in  incomplete  com- 
bustion or  the  use  of  higher-priced  coal. 
Many  chimneys  of  sufficient  height  and 
area  are  rank  failures  owing  to  loose 
construction,  causing  infiltration  of  air 
and  checking  of  the  draft.  Talk  about 
coal  conservation!  Were  all  the  coal 
wasted  during  the  last  ten  years  because 
of  poor  chimneys  now  available,  every 
mine  in  the  country  could  shut  down 
for  a  year  and  we  would  suffer  no  in- 
convenience and  still  the  word  chimney 
does  not  appear  in  our  published  rules 
to  conserve  coal. 

Draft  is  not  a  suction,  it  is  a  case  of 
push,  pure  and  simple.  While  the  pres- 
sure in  the  stack  is  slightly  below  at- 
mospheric, it  is  so  because  of  rariiSca- 
tion  due  to  expansion,  which  is  in  turn 
due  to  temperature. 

VACUUM   ARGUMENT   MISI^EADING. 

The  vacuum  argument  is  mislead- 
ing. 

To  illustrate.  Assume  a  chimney  con- 
taining 40  cu.  ft.  of  air  at  60°  F.  weigh- 
ing about  3  lbs.  Tightly  close  the  chim- 
ney at  the  bottom,  heat  the  air  to  550°, 
causing  it  to  expand  until  nearly  one- 
half  of  the  air  runs  over  the  top.  Now 
the  chimney  is  still  full  of  air,  but  ow- 
ing to  the  flow  over  the  top  the  40  cu. 
ft.  now  weighs  but  1  6/10  lbs.  On  the 
outside  of  the  chimney  there  are  col- 
umns of  60°  air  weighing  3  lbs.,  the 
same  as  the  air  in  the  chimney  before 
we  heated  it. 

Now  suddenly  open  the  bottom  of  the 
chimney  and  we  get  the  same  result  as 
we  would  with  a  balance  with  1 6/10 
lbs.  on  one  end  and  3  lbs.  on  the  other. 
The  3  lbs.  of  cold  air  rushes  in  and 


pushes  the  1 6/10  lbs.  of  hot  air  out  of 
the  chimney  and  thus  the  phenomenon 
we  call  draft  is  put  in  motion,  and 
continues  in  motion  as  long  as  hot  air 
or  gases  are  supplied  to  it  by  a  fire  in 
the  boiler  or  furnace.  The  outside  air 
is  the  motive  power,  but  if  you  shut 
up  your  boiler  room  so  that  the  air  can- 
not get  in  it  cannot  do  the  work.  A 
100-H.  P.  boiler  requires  about  150,000 
cu.  ft.  of  air  per  hour,  or  2,500  cu.  ft 
per  minute,  and  it  cannot  get  in  through 
a  keyhole. 

Water  currents,  air  currents  or  gas 
currents  take  the  way  of  least  resis- 
tance, so  if  you  have  any  cracks  or 
openings  through  the  side  of  your  chim- 
ney the  air  is  going  through  those  and 
not  through  your  fuel  bed. 

HOW   TO  BUILD   CHIMNIES 

Avoid  this  trouble  by  a  sane  type  of 
construction.  Lay  the  foundation  of 
the  chimney  and  place  on  it  a  rotmd 
fire-clay  flue  lining,  lay  the  brick  up 
around  it  to  the  top  of  the  lining.  Then 
place  another  length  of  tile  and  lay  the 
brick  up,  etc.  Many  of  you  have  done 
this  and  been  disappointed  in  the  draft 
because  the  tile  does  not  make  a  perfect 
joint  and  air  leaks  in;  therefore,  as 
soon  as  you  get  the  brick  up  to  the  top 
of  each  joint  prepare  a  batch  of  thin 
mortar  containing  a  liberal  percentage 
of  cement  and  pour  it  in  between  the 
tile  and  brick  till  full;  smooth  up  the 
joint  inside  and  you  have  a  chimney 
that  is  worth  while,  provided  it  is  of 
proper  size,  height,  location  and  straight 
from  top  to  bottom.  Size,  10  in.  round 
for  small  houses,  12  in.  round  for  eight 
or  ten-room,  and  15  in.  round  for 
larger*.  Why  round?  Because  it  is 
better,  regardless  of  the  opinion  of  your 
bricklayer. 

Height. — As  high  as  your  wife  or  your 
architect  will  let  you  build  it — ^thirty, 
forty  or  fifty  feet  above  the  grate. 

Location — If  you  cannot  build  a 
house  large  enough  to  have  room  for  a 
chimney,  cut  out  building  till  you  can, 
for  you  owe  something  to  posterity.     I 
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know  of  nothing  that  will  make  them 
go  wrong  quicker  than  a  draftless  chim- 
ney. 

We  have  a  lot  of  tight-wad  chim- 
nies.  In  the  effort  to  save  a  little  space 
they  stick  them  in  an  outside  wall,  run 
up  through  the  lower  edge  of  the  roof 
and  then  blow  about  the  architectural 
effect.  Everybody  is  doing  it.  It  is 
the  style,  like  high  heels,  open  fronts, 
etc.,  but  if  there  breathes  a  man  who 
is  not  fond  of  seeing  things  exposed  to 
the  weather,  let  him  so  locate  the  chim- 
ney   that    it    can  -  go    straight    up    and 


emerge  from  the  roof  at  its  highest 
point,  thus  securing  a  good  draft  at  all 
times.  To  place  them  at  any  other 
place  and  be  free  from  contrary  air 
(Currents  they  must  extend  so  far  above 
the  roof  as  to  be  dangerous. 

Offsets,  contractions,  etc.  all  restrict 
the  velocities  of  the  gases  and  should 
be  avoided  even  to  get  around  fire- 
places. Why  do  I  dwell  so  long  on 
chimneys?  Because  they  absolutely 
limit  the  possible  efficiency  of  your  heat- 
ing plant  and  are  the  prime  factor  in 
the  size  of  your  coal  bill. 


Remodeling  a  Candy  Factory  Plant  to  Reduce 
Condensation  Losses 

How  Economies  were  Effected  by  Grouping  Units  According  to  the  Temperatures 

Required. 


The  subject  of  how  to  take  care  of 
the  returns  and  drips  from  steam  appa- 
ratus and  steam  lines  which  are  operated 
at  different  pressures  is  a  fertile  one 
for  discussion.  In  many  plants  it  has 
been  the  custom  to  discharge  these  re- 
turns into  a  common  return  line  or  re- 
ceiver tank  where  a  large  portion  is 
vaporized  either  in  the  return  itself  or 
after  entering  the  vented  tank  into 
which  the  return  line  is  connected. 
From  this  open  tank  they  may  be 
ptmiped  directly  into  the  boilers  or 
allowed  to  flow  into  an  open  feed- 
water  heater  where  they  are  re-heated. 
The  increasing  attention  being  given  to 
obtain  greater  efficiency,  the  conserva- 
tion of  B.  T.  U.  and  the  rising  price  of 
coal  all  combine  to  render  a  discussion 
of  this  subject  a  most  profitable  one.  Is 
it,  or  is  it  not,  correct  to  take  care  of 
such  returns  in  this  manner? 

William  H.  Rose  in  a  recent  ntunber 
of  The  Sanitary  Engineer  discusses  this 
matter  in  relation  to  one  particular  plant 
although  he  states  that  "an  examina- 
tion of  the  conditions  existing,  the 
changes  adopted  and  the  results  arrived 


at  in  any  one  plant  may  be  taken  as 
applying  in  the  general  way,  with  slight 
modifications  subject  to  local  conditions, 
to  them  all." 

OPERATING     CONDITIONS 

The  example  cited  is  that  of  a  candy 
factory  upon  which  a  complete  record 
of  facts  and  figures  was  obtained.  In 
this  plant  the  motive  power  is  electrical 
and  the  entire  output  of  the  boilers  goes 
to  furnish  heat  for  cooking,  drying  and 
heating  in  the  factory.  The  industrial 
operations  require  steam  at  vary- 
ing pressures  so  as  to  obtain  tem- 
peratures ranging  from  320^  F.  down  to 
215^  which  means  pressures  running 
from  110  lbs.  (gauge)  maximum  down 
to  about  2  lbs.  minimum.  The  plant  is 
supplied  by  three  150-H.P.  H.R.T. 
boilers,  coal-fired  and  operating  at  115 
lbs.  The  steam  is  piped  directly  from 
the  boilers  to  the  various  apparatus.  The 
condensate  is  drained  through  a  variety 
of  thermostatic,  float  and  bucket  traps, 
all  of  which  discharge  through  return 
lines  into  an  open  receiver  in  the  boiler 
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room  from  which  point  the  water  is 
pumped  into  the  boiler  by  a  duplex 
steam  pump. 

Investigation  showed  a  vent  pipe  dis- 
charging into  the  air  (from  the  open  re- 
ceiver) which  gave  out  a  considerable 
amount  of  steam  and  vapor  at  all  times. 
To  keep  down  this  amount  of  steam  a 
stream  of  cold  water  was  kept  running 
into  the  receiver  because  it  was  stated 
the  water  came  too  hot  to  pump.  This, 
of  course,  provided  a  superfluous 
amount  of  water  which  overflowed  into 
the  drain.  The  average  temperature  of 
the  feed-water  to  the  boiler  was  be- 
tween 170°  and  180°,  whereas  the  re- 
turns averaged  around  212**  showing  a 
direct  loss  of  37°  between  the  receivers 
and  the  boilers. 

The  loss  of  water  by  actual  measure- 
ment approximated  6j^  gals,  per  minute 
which  was  a  continuous  loss  while  the 
boilers  were  in  operation  and  repre- 
sented over  1,000,000  gals,  a  year.  The 
water  came  from  the  city  mains  at  a 
temperature  of  about  45°  F.  while  the 
overflow  went  into  the  drains  at  about 
175°.  thus  carrying  away  heat  to  the 
extent  of  over  7000  B.  T.  U.  per  minute. 
This  is  equivalent  to  throwing  away 
the  B.  T.  U.  obtained  from  almost ,  a 
pound  of  coal  or  a  loss  of  60  lbs.  per 
hour,  or  600  lbs.  per  day. 

The  feed  pump  was  operated  con- 
'tinuously,  and,  at  an  average  consump- 
tion of  about  3%  of  the  boiler  power, 
used  some  400  lbs.  of  steam  per  hour 
which,  at  an  evaporation  rate  of  4  lbs. 
of  coal  per  horsepower,  is  represented 
as  54  lbs.  of  coal  per  hour,  or  540  lbs. 
per  day.  The  steam  was  conducted  to 
some  of  the  apparatus  at  a  pressure  of 
110  lbs.  and  was  there  condensed,  this 
condensation  occurring  at  344°.  Thus, 
when  the  condensation  was  allowed  to 
cool  down  to  175*  before  it  got  'ba.ck 
to  the  boilers  it  lost  heat  to  the  extent 
of  169  B.  T.  U.  per  pound,  or  approxi- 
mately 17%  of  the  heat  necessary  to 
make  the  steam.  This  can  be  checked 
by  the  fact  that  for  every  10°  increase 
in  the  feed-water  temperature  the  fuel 


is  reduced  1%.  The  amount  of  vapor 
lost  through  the  vent  pipe  and  by  other 
means  could  not  be  accurately  determ- 
ined but  was  considerable.  To  avoid 
these  losses  the  following  scheme  was 
adopted : 

CHANGES    MADE    TO    REDUCE    IX)SSES. 

(a)  Diflferent  units  were  separated 
into  groups  according  to  the  tempera- 
tures required. 

(b)  The  steam  was  taken  direct  from 
the  boilers  to  the  groups  requiring  the 
highest  temperatures;  i.  e.,  full  boiler 
pressure. 

(c)  After  passing  through  these  units 
the  return  condensate  was  taken  through 
a  swing  check  valve  to  a  closed  re- 
ceiver. 

(d)  A  drain  line  was  run  from  the 
bottom  of  the  receiver  direct  to  the  boil- 
ers, entering  the  boilers  through  a  direct 
boiler-feeder  which  resulted  in  putting 
the  water  back  into  the  boilers  at  about 
300\ 

(e)  A  vent  pipe  was  taken  from  the 
top  of  the  receiver,  this  collecting  all 
the  vapor  and  condensate  which  flashed 
back  to  steam  due  to  the  low  pressure 
and  conducting  this  lower  pressure 
steam  to  the  next  apparatus  requiring  a 
lower  temperature  where  the  steam  was 
used  a  second  time. 

The  results  obtained  showed  a  saving 
of  1,000,000  gals,  of  water  per  year  and 
approximately  564  tons  of  coal.  There 
was  also  a  marked  increase  in  the  quan- 
tity of  material  turned  out  and  a  big 
reduction  in  the  time  taken  to  complete 
the  cooking  process.  The  plant  could 
be  operated  with  two  boilers  instead  of 
the  three  that  were  formerly  required. 
The  total  cost  of  the  re-arrangement  of 
the  piping  approximated  $1,000  while 
the  water  and  fuel  saving,  taking  water 
at  10c.  per  1,000  gals,  and  coal  at  $4.00 
a  ton,  amounted  to  $2,369. 

HOW  THE  SIZES  AND   CAPACITIES  OJP  THE 
BOILER-FEEDERS   WERE   FIGURED. 

In  flguring  out  the  sizes  and  capacities 
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of  the  different  boiler-feeders  they  were 
approximated  as  follows: 

The  main  boiler-feeder  was  arranged 
to  have  a  capacity  equal  to  the  total 
horsepower  developed  at  the  boilers 
with  a  50%  reserve  capacity.  The  high- 
pressure  cooking  units  were  estimated  at 
about  half  the  boiler  load;  the  inter- 
mediate pressures  at  30%  and  the  low 
pressures  at  20%.  On  this  basis  the 
losses  and  saving  resulting  from  the 
changes  work  out  as  follows: 

Boilers  developed  450  H.  P.  which  (at 
30  lbs.  of  water  per  .horse-power  per 
hour)  is  13,500  gals,  of  water  evapo- 
rated; at  115  lbs.  steam  pressure  the 
evaporation  temperature  is  347**  and  the 
latent  heat  of  evaporation  is  872  B.T.U. 
Thus  the  total  heat  of  the  steam  is  1191 
B.T.U.  with  feed  water  at  175°  con- 
taining 143  B.  T.  U.  To  evaporate  a 
pound  of  water  into  steam  under  these 
conditions  requires  the  heat  exchange 
equal  to  the  difference  of  the  two,  or 
1048  B.  T.  U.  If  a  pound  of  coal  gives 
14.500  B.  T.  U.  at  65%  efficiency,  each 
pound  gives  9400  B.  T.  U.  available  and 
each  pound  of  coal  will  evaporate 
9400/1048  or  9  lbs.  of  water  per  pound 


of  coal.  Under  the  changed  conditions 
about  half  of  the  water  passed  directly 
back  to  the  boilers  at  324°  which,  to 
evaporate  into  steam  again  at  115  lbs., 
requires  only  897  B.  T.  U.,  or  a  saving 
of  151  B.  T.  U.  per  pound  which  is  15% 
on  half '  the  plant  capacity.  The  30% 
return  came  back  at  an  average  pressure 
of  60  lbs.  and  went  direct  to  the  boiler 
at  about  300°  or  a  saving  of  12%  on 
30%  of  the  plant.  The  low-pressure 
steam  was  returned  at  about  200°  giv- 
ing 2^%  saving  or  a  complete  saving 
on  the  plant  of 

50  X    15%  =  750 

30  X    12%  =  360 

20  X  2.5%  =    50 


1160/100 
or  a  saving  of  11.6%  on  the  entire 
plant.  This  is  on  the  temperature  of 
the  returns  alone.  In  addition  the  re- 
duction of  steam  demands  caused  by 
the  elimination  of  the  boiler-feed  pump, 
using  3%  to  5%  of  the  total  boiler 
steam,  and  the  cutting  out  of  the  open 
vents  on  the  system,  it  was  estimated, 
reduced  the  boiler  load  and  consequently 
the  coal  consumption  at  least  25%. 


Savings  Possible  in  Large  Hot  Water  Heating  Systems 


Practical  suggestions  for  effecting 
economies  in  the  operation  of  large  hot- 
water  heating  plants  are  made  by  the 
Public  Policy  Committee  of  the  National 
District  Heating  Association.  The  sug- 
gestions are  intended  more  particularly 
for  central  station  heating  work,  but 
apply  with  equal  force  to  any  plant  of 
considerable  size: 

With  most  hot  water  heating  com- 
panies it  has  not  been  customary  to  re- 
duce the  schedule  of  heat  temperatures 
at  which  the  hot  water  is  sent  out  from 
the  station  during  the  night  hours  and 
during  the  day  when  the  sun  is  shining 
brightly.  Inasmuch  as  most  people  pre- 
fer to  have  their  houses  cooler  during 
the  night  than  during  the  day;  and  in 


view  of  the  custom  of  sleeping  with 
windows  open,  it  was  thought  advisable 
by  one  central  heating  station  to  reduce 
its  schedule  during  the  night  hours  dur- 
ing the  past  winter  with  the  idea  of  con- 
serving fuel.  It  was  found  by  making 
the  trial  that  the  schedule  at  which  hot 
water  was  sent  out  from  the  station 
could  be  reduced  10  degrees  during  the 
hours  from  9  p.  m.  to  4  a.  m.  without 
any  complaint  from  heating  customers. 
The  reduced  schedule  resufted  in  a 
saving  of  9,000  B.T.U.  per  1000  lbs. 
of  water  circulated.  This  shows  that 
during  the  period  of  seven  hours  per 
day  in  February,  1918,  a  saving  of  22% 
of  the  B.T.U.  supplied  under  the 
normal  schedule  was  effected. 


Digitized  by 


Google 


32 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Sept. 
19U 


19 


Also,  it  was  further  thought  that  a 
conservation  of  fuel  by  reducing  the 
temperature  of  the  water  leaving  the 
station  during  certain  hours  of  the  day 
when  the  sun  was  shining  brightly 
might  be  eflfected.  Experiments  in  this 
connection  demonstrated  that  it  was 
perfectly  possible  to  send  water  out 
from  the  station  at  a  temperature  of  ten 
degrees  below  the  normal  schedule  be- 
tween the  hours  of  9  a.  m.  and  4  p.  m. 
on  days  when  the  sun  was  shining 
brightly  without  any  complaints  being 
received  from  heating  customers.  The 
effect  of  this  reduction  of  temperature 
in  the  water  sent  out  from  the  hot 
water  heating  station  is  similar  to  that 
eflfected  by  the  ten  degree  reduction  of 
the  night  schedule. 

A  great  many  buildings  keep  their 
steam  heat  on  uninterruptedly  during 
the '  twenty-four  hours,  and,  in  fact, 
some  people  are  inclined  to  believe  it 
to  be  the  most  economical  way  to  oper- 
ate a  heating  system.  This,  states  the 
committee,  is  one  of  the  popular  falla- 
cies which  has  perhaps  been  fostered 
by  engineers  who  do  not  like  the  extra 
labor  of  pushing  the  fires  in  the  morn- 
ing hours.  An  example  of  what  can 
be  saved  by  careful  manipulation  of  the 
valves  is  the  Edison  Building  in  Chi- 
cago, which  last  year  had  separate  pipes 
nm  to  certain  offices  which  were  kept 
open  for  the  telephone  operators  and 
the  load  dispatcher's  office  all  night 
long,  and  the  balance  of  the  building 


was  turned  off  at  night,  leaving  steam 
turned  on  in  only  2%  of  the  offices. 
The  following  tabulation  will  show  the 
average  mean  temperatures  in  the  win- 
ter months  during  the  past  winter  and 
also  during  the  winter  before;  the 
steam  consumption  during  the  corre- 
sponding months  and  the  resultant  nimi- 
ber  of  hours  of  heating  on  account  of 
the  new  method  of  handling  the  steam 
valves : 

As  will  be  seen,  although  the  average 
temperature  last  winter  was  slightly 
lower  than  the  winter  before,  there  was 
a  saving  of  about  25%  in  the  steam 
consumption.  This  25%  saving  was 
made  without  any  appreciable  discom- 
fort to  the  occupants  of  the  building. 
This  same  idea  could  probably  be  ap- 
plied, with  some  modification,  to  resi- 
dence heating. 

In  the  report  of  this  committee  last 
year,  reference  was  made  to  the  enor- 
mous saving  which  could  be  made  by 
adopting  a  lower  average  temperature 
for  interiors  than  that  commonly  used, 
namely  68°  to  70°  F.  This  point  has 
been  emphasized  during  the  past  year 
by  various  government  officials  who 
have  had  charge  of  the  conservation  of 
coal.  Articles  by  well-known  physi- 
cians have  been  along  similar  lines,  and 
while  no  definite  action  has  been  taken 
thus  far,  the  general  sentiment  toward 
the  maintenance  of  cooler  interiors  has 
undoubtedly  increased. 


Mean  Temperature 

1916-17  1917-18 

Deg.  F. 

October 54.4  45.0 

November 43.2  32.0 

December 26.0  22.4 

January 24.2  13.3 

February 19.8  27.2 

March 38.8  42.2 

April 44.8  44.0 

May 52.6  63.7 

Total 

Average 38.0  37.6 

Reduction 


Steam  Consumption 
1916-17        1917-18 

Pounds 
4,424,000    3,261,000 


Hours  Heating 
1916-17  1917-18 


6,175,000 
8,751,000 
7,985,000 
6,842,000 
4,953,000 
3,769,000 
2,443,000 


4,065,000 
7,515,000 
7,470,000 
4,853,000 
3,859,000 
2,776,000 
305,000 


491 
592 
730 
737 
672 
599 
570 
490 


45,342,000  34,104,000  4,881 

25% 


405 
354 
450 
380 
302 
297 
278 
31 

2,497 

49% 
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School  Building  Heating  and  Ventilation 


By  SAMUEL  R.  LEWIS 
II 


In  the  light  of  the  foregoing  observa- 
tions, let  us  describe  a  school-house 
heating  and  ventilating  system  in  which 
they  are  more  or  less  intelligently  em- 
bodied. 

BOILERS. 

These  are  in  an  outside  fireproof  boiler- 
house,  and  are  capable  of  burning  bi- 
tuminous coal  without  smoke,  carrying, 
say,  30  lbs.  working  pressure.  They 
are  steel  encased,  to  prevent  air  infil- 
tration. They  are  arranged  so  that  at 
least  80%  of  the  time  there  is  a  spare 
unit  which  can  be  shut  down  for  clean- 
ing or  repairs.  They  have  automatic 
high  and  low  water  alarms,  and  all 
other  fittings  as  approved  by  the  best 
engineering  authorities. 

ENGINES. 

These  are  adjacent  to  the  boilers  and 


in  a  part  of  the  boiler-house,  but  in  a 
room  free  from  coal  and  ash  dust, 
while  still  under  the  observation  of  the 
fireman.  They  comprise  fan  engines, 
vacuum  pumping  and  boiler-feed  pump- 
ing engines,  and  a  steam-driven  air 
compressor.  Steam  power  may  be  used 
also  for  driving  air  washer  circulating 
pumps,  hot-water  circulating  pumps, 
vacuum  cleaners  or  any  other  power 
requirement.  So  long  as  there  is  any 
demand  for  heat,  the  power  is  very 
largely  a  by-product.  These  steam- 
drivfen  engines  are  all  provided  with 
automatic  governors,  which  are  very 
simple  and  cause  practically  no  trouble. 
Electric  governors,  on  the  other  hand, 
are  a  constant  annoyance.  If  the  en- 
gines are  arranged  conveniently  to  the 
boilers,  they  can  be  very  easily  looked 
after,  and  transmission  losses  are  mini- 
mized.    It   is   highly   desirable    for   ad- 
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ministrative  reasons  and  on  account  of 
noise,  to  keep  all  mechanical  apparatus 
as  far  as  is  practicable  outside  of  the 
school  building. 

STEAM. 

The  steam  at  30  lbs.  pressure,  from 
the  boilers,  passes  to  the  various  en- 
gines, and  from  them  goes,  via  oil 
separators,  to  the  low-pressure  piping. 
It*  also  reaches  the  humidifier,  heating 
the  water,  if  a  washer  is  used,  or  being 
injected  directly  to  the  warmed  air  on 
its  way  to  the  building.  There  is  a 
connection  from  the  boiler-pressure 
mains  directly  to  the  low-pressure  mains 
via  an  automatic  pressure  reducing 
valve,  which,  in  any  failure  of  the  ex- 
haust steam  to  maintain  a  predetermined 
pressure,  say,  1  lb.,  will  introduce  live 
steam  as  required.  Steam,  if  dry,  at 
any  pressure  has  a  natural  temperature 
corresponding  to  that  pressure.  That 
part  of  the  steam  delivered  through  the 
reducing  valve  will  be  at  the  lower 
pressure  but  at  the  temperature  corre- 
sponding to  the  original  pressure — in 
other  words,  it  will  be  super-heated, 
this  superheat  tending  to  re-evaporate, 
any  free  moisture  in  the  exhaust  steam. 

VACUUM. 

Each  unit  of  radiation  and  each 
terminal  of  the  steam  mains  has  a  con- 
nection into  the  return  piping  through 
a  trap.  The  virtue  of  this  appliance  is 
that  it  will  pass  water  and  air,  but  will 
not  pass  steam.  On  the  end  of  the 
return  main  at  the  boiler-house  is  a 
pump,  steam-driven  and  automatically 
arranged  to  maintain  on  the  pump  side 
of  the  traps  a  constant  pressure  less 
than  that  on  the  steam  piping.  Thus 
all  air  valves  are  eliminated;  the  radi- 
ators heat  all  over  very  quickly;  and 
the  most  distant  unit  is  hot  nearly  as 
soon  as  the  nearest  unit.  Cold  water 
contains  a  considerable  amount  of  air, 
which  is  liberated  when  the  water  is 
changed  to  steam,  and  we  have  con- 
stantly to  remove  this  air  from  the  sys- 
tem.   The    pump,    therefore,    delivers 


the  air  back  to  the  open,  and  sends  the 
hot  water  to  the  boiler-feed  pump  which 
returns  it,  still  very  hot,  to  the  boiler^. 
The  circuit  thus  is  closed,  and  little  out- 
side water  need  be  introduced,  saving 
in  fuel  and  in  deposition  of  impurities 
as  scale. 

AIR-WAYS. 

The  entering  fresh  air,  from  the 
cleanest  available  source,  preferably  high 
up  in  a  vertical  wall  so  as  to  void  sur- 
face or  roof  dust  accumulations,  is 
warmed  by  indirect  radiation  to  a  tem- 
perature above  freezing ;  is  then  washed, 
and  moistened;  and  then  warmed  to 
about  70°  F.  The  air  washer  is  com- 
posed of  a  circulating  pump,  sprays,  a 
series  of  eliminators,  and  a  tank  which 
collects  all  surplus  water,  and  which 
supplies  the  pump.  The  dust  in  the 
air  adheres  to  the  droplets  of  water,  or 
is  slapped  out  of  the  air  by  the  abrupt 
changes  in  direction,  against  the  wet 
eliminator  plates,  is  finally  washed  into 
the  tank,  and  screened  out  of  the  water. 
The  humidity  of  the  air  is  controlled 
by  varying  the  temperatures  of  the  air 
and  the  water  where  they  come  in  con- 
tact with  each  other.  It  is  necessary, 
therefore,  if  satisfactory  results  are  to 
be  gained,  to  have  tempering  heaters  on 
both  sides  of  the  washer,  and  in  addi- 
tion to  provide  a  heater  for  the  circu- 
lating water.  If  no  washer  is  installed, 
the  air  is  warmed  to  about  70°,  then 
moistened  by  steam  jets.  It  passes  to 
the  fans,  which  force  it  to  the  main  dis- 
tributing ducts.  These  are  purposely 
very  large,  preferably  of  masonry,  and 
are  easy  of  access.  They  form  in  real- 
ity a  long  pressure  chamber  carrying  the 
70°  air  at  slow  velocity  but  considerable 
pressure — enough  to  balance,  say,  }i  in. 
of  water  against  atmospheric  pressure 
at  the  most  distant  end.  They  have  * 
room  for  service  pipes;  are  provided 
with  lights,  means  for  washing  out,  and 
are  large  enough  for  the  attendant  to 
walk  through.  They  reach  the  base  of 
every  supply  flue  in  the  building.  Any- 
one who  has  seen  these  large,  dean,  air 
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ducts  and  who  has  compared  them  with 
the  uncleanable  and  inaccessible  metal 
ducts  usually  provided,  will  testify  as  to 
their   superiority. 

HEATERS. 

From  the  comparatively  slow  speed 
and  high  static  pressure  of  the  air-ways, 
the  fresh  air  passes  into  the  flues 
through  mixing  dampers  operated  by 
thermostats  automatically,  and  through 
volume    dampers,    hand-adjusted,    both 


FiQ.  IQiThis  rehcAter  supplies  seren  rooms,  through 
seven  flues,  only  one  of  which  is  shown  in  the  cut. 
Damper  "A"  is  controlled  bv  a  pneumatic  switch  in 
the  engine  room,  and  may  be  closed  when  for  any 
reason  the  seren  rooms  are  not  to  be  heated.  Damp- 
er "B"  is  for  cumulative  heating  and  is,  with  simi- 
lar dampers  in  the  cool  air  entrances  to  all  other 
flues,  operated  by  a  pneumatic  switch  in  the  engine 
room.  The  mixing  dampers  admit  a  constant  volume 
but  varying  temperature  of  air  to  the  flue,  con- 
trolled by  the  thermostat  in  the  room  served  by  the 
flue.  The  volume  damper  is  hand-controlled  and 
when  once  adjusted  is  never  moved. 

located  at  the  flue  bases.  When  the 
rooms  are  cooler  than  the  point  at 
which  the  thermostats  are  set,  the  air 
is  not  permitted  to  pass  the  cool  air 
part  of  the  mixing  damper,  but  rises  to 
the  hot  air  part  of  the  mixing  damper 
(Fig.  10),  through  steam  radiation  of 
sufficient  capacity  to  furnish  the  heat 
lost  via  glass  and  walls.  The  heated 
air  rises  directly  into  the  rooms,  and  is 


not  conveyed  horizontally  any  appreci- 
able distance  after  it  has  been  heated. 
If  several  flues  happen  to  be  adjacent, 
the  heaters  may  well  be  combined  so 
that  after  any  one  of  the  rooms  has 
become  warm  and  has  its  warm  air  mix- 
ing damper  closed,  the  heating  surface 
provided  but  now  not  required  for  that 
room,  instantly  and  automatically  serves 
all  the  rooms  in  that  group  which  are 
still  cool. 

The  resistance  to  air  travel  inter- 
posed by  these  heaters,  mixing  dampers 
end  volume  dampers,  is  relied  upon  to 
enable  us  to  maintain  a  high  static 
pressure  in  the  main  air-way.  As  soon 
as  the  air  leaves  the  air- way  and  enters 
the  flue  above  the  dampers,  it  is  under 
very  much  less  pressure  and  its  velocity 
decreases.  This  arrangement  is  de- 
signed to  permit  the  free  opening  of 
windows  in  any  rooms  without  affect- 
ing other  rooms,  for  if  the  pressure  in 
a  room  is  increased  by  open  windows 
it  means  that  in  all  probability  plenty 
of  fresh  air  is  entering  the  room  and 
little,  if  any,  air  will  enter  through  the* 
regularly  appointed  supply  flue.  Yet 
there  is  no  danger  of  this  pressure  back- 
ing down  the  flue,  through  heaters  and 
dampers,  and  having  any  particularly 
objectionable  effect  on  any  other  rooms 
against  the  high-way  pressure.  If,  on 
the  other  hand,  the  room  is  on  the  lee 
side,  and  the  pressure  in  it  on  opening 
the  windows  becomes  less  than  normal, 
then  the  flue  hastens  to  furnish  fresh 
air  due  to  the  drop  in  resistance  pres- 
sure, but  this  increase  is  of  no  particu- 
lar effect  on  the  other  rooms,  since  the 
main  air- way  static  pressure  tends  to 
be  maintained  in  any  event  by  the 
throttling  resistance  at  the  heaters  and 
dampers. 

AIR    DELIVERY. 

Since  the  air  is  not  heated  above  70° 
F.,  until  it  arrives  where  it  is  wanted, 
with  a  fair  steam  delivery  system,  the 
most  distant  room  is  heated  as  readily 
as  the  nearest  room.  Until  the  room  is 
warm,  of  course,  the  entering  air  will 
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Fxa  11  The  air  currents  are  affected  1>7  tempera- 
ture, falling  near  the  glass,  rising  near  the  radiators, 
neutral  in  some  spots,  rapid  in  others.  When  the 
entering  air  is  warmer  than  that  in  the  room,  the 
fresh  air  sUys  at  the  ceiling;  whan  cooler,  it  falls  to 
the  floor  at  once. 


be  at  a  temperature  which,  depending 
on  the  movement  of  the  mixing  damp- 
ers, may  reach  110®.  This,  however, 
is  of  no  more  serious  effect  on  the  vital 
quality  of  the  air  than  if  we  had  direct 
radiators  in  the  rooms,  for  with  the 
slower  air  passage  of  the  much  greater 
hot  surface  of  the  direct  raditors,  the  air 
the  radiation  at  the  flue  bases,  having  the 
air  sprayed  through  it  at  high  speed,  wip- 
ing the  heat  constantly  away,  we  can  do 
do  with  33}4%  of  the  radiating  surface 
which  would  be  necessary  for  any  room 
in  direct  radiators  placed  in  the  rooms. 
The  air,  warmed  and  conditioned  as 
necessary,  then,  is  delivered  into  the 
rooms.  If  it  is  permitted  to  be  intro- 
duced more  than  around  10°  cooler 
than  the  air  in  the  rooms,  no  matter 
where  or  how  it  is  entered,  it  causes 
discomfort.  The  usual  method  of  in- 
troducing the  air  near  the  ceiling  at 
low  speed  as  -shown  in  Fig.  11,  and 
toward  the  glass  is  proven  under  ordi- 
nary conditions,  to  be  very  inefficient. 
There  is  marked  lack  of  air  movement 
at  many  points  in  the  room,  and  unduly 
high  movement  at  others.  The  dilution 
is  very  uneven.  It  is  quite  clear,  in 
fact,  that  the  dilution  of  the  old  air 
with  the  fresh  air  is  not  an  easily  main- 


tained process,  and  that  to  achieve  vent- 
ilation we  should  abandon  any  schemes 
which  depend  on  dilution  for  their  suc- 
cess. We  can  probably  achieve  fair 
v'l-.-tilation  by  dilution  only  while  we 
operate  numerous  local  fans  in  the 
rooms  which  accomplish  the  dilution 
mechanically,  after  the  manner  of  an 
egg-beater.  We  have  observed,  how- 
ever, that  in  any  heated  room  the  warm- 
er air  will  be  at  the  ceiling  and  the 
cooler  air  at  the  floor. 

BEST   METHOD  OF   INTRODUaNG  AIR. 

The  simplest  and  easiest  adaptation  of 
the  usual  building  construction,  we  be- 
lieve, is  to  introduce  the  fresh  air  at 
the  highest  speed  commensurate  with 
considerations  of  comfort  and  sound, 
at  a  tagent  to  the  largest  circle  which 
can  be  inscribed  in  the  room,  at  a 
vertical  point  over  the  heads  of  the 
occupants,  with  the  outlet  at  the  floor. 
The  location  of  the  outlet  in  plan,  with 
reference  to  the  inlet  in  plan,  seems  to 
be  of  small  importance,  but  the  outlet, 
we  believe,  is  best  placed  in  an  interior 
partition  near  the  cool  walls,  as  illus- 
trated in  Fig.  12.  With  his  arrange- 
ment a  corkscrewlike  movement  of  Ac 
air,  and  a  general  whirling  effect  of  the 
entire   room   air   content,    is   achieved. 
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Fig.  12.  The  tendency  of  the  cool  walls  and  glass 
to  cause  the  air  to  approach  the  floor  is  used,  m 
connection  with  the  horizontal  current  due  to  fan 
pressure,  to  achieve  a  corkscrew  or  spiral  dreiiit 
from   inlet   to   outlet. 
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wiping  away  the  aerial  envelope  from 
the  bodies  of  the  occupants  and  giving 
the  desirable  summer  breeze  simulation. 
Ventilating  flues  should  never  be  placed 
in  outside  walls,  unless  they  are  very 
perfectly  insulated.  The  increase  in 
weight  due  to  cooling  the  escaping  air, 
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and  the  leakage  in  from  outside,  tend  to 
render  outside  wall  vent  flues  of  very 
small  value. 

The  foregoing  applies  to  class-rooms 
having  up  to  fifty  pupils  each.  For 
other  rooms  which  have  special  require- 
ments or  furniture,  more  efficient  ar- 
rangements are  made.  For  auditori- 
ums, for  instance,  no  air  handling 
scheme  yet  devised  equals  the  upward 
system,  from  an  air  chamber  under  the 
floor,  with  hooded  openings  under  each 
seat  (Fig.  13),  the  air  movement  being 
upward  over  the  bodies  of  the  occu- 
pants and  directly  to  ceiling  outlets.  By 
no  other  ventilating  device  of  which 
we  are  cognizant,  is  it  possible  to  pre- 
vent an  unduly  high  temperature  in  the 
galleries  of  a  lofty  room,  and  in  our 
opinion  with  upward  heating  and  venti- 
lation it  is  unnecessary  to  compensate 
by  increasing  the  temperature  of  the 
entering  air  for  the  heat  lost  through 
the  ceiling  and  upper  parts  of  the  side 
walls.  It  is,  however,  especially  neces- 
sary to  provide  for  condensation  on  the 
upper  walls  and  glass,  since  the  temper- 


atures are  so  much  lower  at  these  points 
than  with  any  other  t3rpe  of  heating 
system.  Skill  is  required  in  designing 
upward  systems,  to  obtain  even  air  dis- 
tribution, and  the  inlet  velocities  must 
be  low,  probably  not  exceeding  150 
linear  feet  per  minute.  Care  must  also 
be  exercised  in  operating  such  rooms  to 
prevent  any  sudden  variations  in  the 
temperature  of  the  entering  air  due  to 
the  intimate  contact  with  the  occupants. 

VENTILATION  FOR  GYMNASIUM  AND  SIM- 
ILAR   ROOMS. 

For  gymnasiums,  and  similar  rooms, 
the  air  will  be  introduced  fhrough  the 
window  sills  (Fig.  14).  The  openings 
';may  be  narrow,  and  as  long  as  the 
windows  are  wide.  The  air  is  delivered 
vertically,  and  tends  to  give  the  same 
distribution  efficiency  in  the  rooms  as 
would  be  obtained  if  the  windows  were 
opened.  Radiators  in  gymnasiums  are 
most  objectionable,  because  of  the  ob- 
struction they  offer  and  because  of  dan- 
ger of  burning  persons;  but  the  advan- 
tage of  radiators  may  be  gained  by 
furring  around  them  with  tile  or  metal. 
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FIG.    14— WINDOW   SILL  AIR   INLET. 
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and  blowing  the  air  supply  up  through 
them,  with  long,  narrow  inlet  registers 
above  the  radiators,  in  the  window  sills 
or  elsewhere.    About  one-third  of  the 


air.  Such  apparatus  positively  will  pre- 
vent odors  being  transmitted  outside  of 
the  rooms  in  which  they  originate. 

EXHAUST     VENTILATION     FOR     CHEMICAL 
•    LABORATORIES. 

The  exhaust  arrangements  for  chem- 
ical laboratories  must  take  into  consid- 


FIG.     IS— APPROVED     CHIMNEY    TOP. 

radiating  surface  will  be  required  where 
so  arranged,  as  would  be  required  for 
common  direct  radiators.  It  is  highly 
desirable  that  lofty  rooms  often  with- 
out attic  spaces  under  their  roofs,  have 
air  outlets  at  the  ceilings  as  well  as  at 
the  floors,  particularly  for  use  in  warm 
weather,  or  when  using  the  ventilating 
system  as  a  cooling  apparatus. 


FIG.   17— IMPROPER  CHIMNEY  TOP. 

eration  the  products  which  are  heavier 
than  air,  and  in  general  all  chemical 
vent  outlets  should  have  both  up-draft 
and  down-draft  facilities.  The  usual 
overhead  hoods  are  generally  ineflfective 
unless  an  excessive  volume  of  air  is 
handled. 


FIG.  16— WIND   EFFECT   ON   A   LOW    CHIMNEY. 


For  domestic  science  rooms  and  the 
like,  the  ordinary  ventilating  plant  will 
be  supplemented  by  local  electric-driven, 
exhaust  fans,  operated  by  the  instructors 
with  push-buttons  when  necessary  for 
eliminating  odors  or  high  temperature 


OUTLETS   FROM   BUILDINGS. 

The  separate  exhaust  fans  each  have 
an  independent  outlet  through  the  roof, 
arranged  so  as  not  to  contaminate  the 
fresh    air    supply.    This    is    generaDy 
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possible  of  accomplishment  when  outlet 
and  inlet  must  be  anywhere  near  each 
other  by  extending  the  outlet  chimneys 
higher  than  the  fresh-air  intakes.  Since 
a  heated  building  is  like  a  hot-air  bal- 
loon, and  the  warm  air  asks  nothing 
better  than  to  be  permitted  to  escape, 
there  seems  no  especial  need  of  exhaust 
fans  except  for  removing  odors  or  aid- 
ing in  cooling  some  unusual  room.    The 


FIG.   1»— AIR  OUTI^ET  IN  RIDGE. 

type  of  roof  outlet,  however,  has  a  very 
marked  effect  on  the  operation  of  the 
plant.  Tests  have  established  that  an 
open  chimney  with  a  bell  around  its  top 
which  tends  to  deflect  any  horizontal 
wind  currents  upward,  is  more  effective 
than  anything  else,  and  that  the  usual 
ventilator  hoods  are  measured  in  effici- 
ency by  how  much  rain  and  snow  they 
keep  out  while  interfering  least  with  the 
air  passage  (Figs.  15,  16  and  17).  In 
general,  circular  ventilator  hoods  are 
better  than  narrow  rectangular  ones. 
Always  the  outlets,  unless  of  the  pivoted 
type,    must   be    open   all    of    the    way 


arotmd.  A  ventilator  not  open  all 
around  becomes  a  ftmnel  when  the 
opening  is  to  windward,  and  no  fan 
pressure  used  in  ventilating  plants  can 
compensate  for  wind  pressure  down 
such  a  funnel.  No  side  wall  vent  out- 
let from  a  building,  therefore,  can  be 
depended  upon.  Long,  narrow  outlets 
in  the  ridge  of  sloping  roofs  are  very 
effective,  and  may  be  open  on  top,  with 
gutters  in  the  attic  to  catch  the  rain 
and  snow  (Fig.  18).  We  have  no 
instances  of  such  outlets  causing  any 
trouble,  when  properly  designed.  The 
escape  of  heated  air  when  the  building 
is  not  occupied  is  prevented  by  dampers 
pneumatically  operated  from  the  engine 


room. 


ROO?  CONSTRUCTION. 


The  skylights,  where  possible,  will 
be  guarded  from  condensation  trouble 
by  having  the  dry,  warm  air  from  the 
building  pass  under  them  on  its  way 
out.  If  this  is  not  possible,  there  must 
be  provided  proper  steam  coils  to  keep 
the  air  which  comes  in  contact  with 
the  skylights  above  the  dew  point 
temperature. 

SPECIAI,  STEAM    MAINS. 

The  offices,  toilets  and  rooms  having 
plumbing  fixtures  are  heated  by  radia- 
tors which  are  supplied  with  steam  from 
a  separate  main  to  that  used  for  sup- 
plying the  balance  of  the  building,  so 
that  these  rooms  may  be  kept  warm 
economically  at  times  when  the  venti- 
lating plant  is  closed  down. 
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IN  PRESENTING  this  "Fuel  Con- 
servation Number"  to  the  irade  we 
feel  that  it  is  not  only  a  fitting  wind-up 
to  the  part  taken  by  The  Heating  and 
Ventilating  Magazine  in  the  Trade 
Extension  Campaign,  but  that  its  con- 
tents, including  the  suggestive  announce 
ments  of  our  advertisers,  may  easilv 
prove  of  far-reaching  value  in  the  im- 
pending fuel  stringency.  One  more 
step,  however,  is  needed  to  make  the 
effort  a  complete  success  and  that  is  the 
unbiased  and  energetic  co-operation  of 
our  readers.  Heating  engineers  are 
often  considered  biased  in  their  devo- 
tion to  favorite  methods  and  appliances 
and  while  this  may  often  be  a  good 
fault  it  is  likely  to  leave  one  behind  in 
these  days  of  stupendous  world  move- 
ments and  developments. 


Engineers  and  contractors  always  owe 
it  to  themselves,  no  less  than  to  the 
trade  they  represent,  to  acquaint  them- 
selves with  the  latest  developments  in 
fuel-saving  apparatus  and  appliances, 
but  just  now,  when  the  coal  situation  is 
about  to  again  become  a  national  prob- 
lem, they  are  confronted  with  a  very 
grave  responsibility,  as  well  as  an  op- 
portunity, of  doing  much  more  than 
their  share  in  saving  that  extra  shov- 
elful. 

From  a  commercial  standpoint,  the 
trade  may  well  congratulate  itself  on 
the  turn  of  events  that  has  placed  the 
science  of  heating  at  the  very  forefront 
of  activities  connected  with  the  war. 
There  has  been  some  question  as  to 
whether  general  building  work  could 
be  called  an  essential  industry,  but  when 
it  comes  to  the  remodeling  of  existing 
buildings  and  the  installation  of  fuel- 
saving  equipment,  this  work  already  has 
the  right  of  way  and  will  go  far 
towards  keeping  the  industry  on  its 
feet  during  the  war  period. 


THE  QUESTION  has  often  been 
asked,  why  are  heating  engineers 
provincial  in  clinging  to  their  own 
views  and  methods?  One  answ^er  is 
that  they  are  not.  But  to  a  large  ex- 
tent it  is  true  that  there  is  less  open- 
mindedness  than  there  should  be.  It 
used  to  be  said  that  the  cause  was  the 
comparatively  narrow  field  and  the  fact 
that  heating  is  not  an  exact  science.  The 
field  itself,  as  everyone  knows,  has  beec 
expanded  to  such  an  extent  as  to 
giye  it  a  definite  place  as  one  of  the 
major  industries.  Progressive  men  in 
the  trade  are  fully  awake  to  this  fwCt 
and  are  keen  to  hear  of  all  the  new 
appliances  and  to  assure  themselves  of 
their  merits.  Most  o/  our  readers,  we 
are  confident,  are  included  in  this  class 
and  they  will  never  have  a  better  op- 
portunity than  right  now  to  assume  a 
position  of  leadership  in  their  pro- 
fe5ision. 
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Latest  Advices  on  Next  Winter's  Coal  Situation 


In  order  to  obtain  the  latest  rulings 
of  the  United  States  Fuel  Administra- 
tion on  the  outlook  for  the  supply  of 
anthracite  coal  for  house-heating  pur- 
poses during  the  coming  winter.  The 
Heating  and  Ventilating  Magazine 
addressed  a  letter  to  the  Fuel  Adminis- 
tration asking  for  a  statement  on  the 
subject.  In  reply,  dated  August  14, 
1918,  A.  S.  Learoyd,  director  of  the 
anthracite  distribution  for  the  Fuel  Ad- 
ministration, makes  the  following  state- 
ment: 

"The  Fuel  Administration  has  not 
made  any  ruling  or  order  as  to  the  pro- 
portion of  coal  to  be  allotted  to  house- 
holders during  the  coming  winter.  I 
think  I  can  best  get  the  whole  matter 
before  you  by  sending  you  a  copy  of  the 
order  of  the  United  States  Fuel  Ad- 
ministrator covering  the  local  distribu- 
tion of  coal  this  year. 

"With  particular  reference  to  anthra- 
cite, it  is  felt  that  the  allotments  made  in 


New  England,  New  York  State,  Penn- 
sylvania and  New  Jersey,  Maryland, 
Delaware  and  the  District  of  Columbia 
are  sufficient  to  cover  100%  of  the  mini- 
mum needs  of  the  domestic  consumer. 

"Anthracite  has  been  eliminated  this 
year  entirely  south  of  the  Ohio  and 
Potomac  Rivers,  excepting  in  Virginia 
where  the  allotment  was  approximately 
40%  of  the  actual  tonnage  of  1916  and 
it  has  also  been  eliminated  in  the  States 
West  of  the  Mississippi,  excepting  the 
upper  portion  of  Iowa,  Minnesota,  North 
and  South  Dakota. 

"The  tonnage  to  the  central  states  like 
Illinois,  Indiana,  Ohio  and  Michigan  has 
been  materially  reduced  from  the  tonnage 
shipped  in  1916. 

"Eliminations  and  reduction  were  nec- 
essary in  order  to  provide  for.  the 
minimum  needs  of  the  notheastem  sec- 
tion of  this  country,  where  only  anthra- 
cite coal  is  available  for  domestic  con- 
stunption." 


Details  of  Coal-Distribntion  Order 

The  order  referred  to  by  Mr.  Learoyd  is 
known  as  Publication  No.  19  and  is  entitled, 
"Regulations  of  the  United  States  Fuel  Ad- 
ministration Regarding  the  Retail  Distribution 
of  Coal  and  Coke  for  the  year  1918."  The 
full   text  of  the  order  follows: 

The  United  States  Fuel  Administration 
recommends  and  encourages  the  purchase  and 
storage  of  coal  and  coke  for  necessary  domes- 
tic requirements  as  early  as  possible  in  order, 
first,  to  insure  the  delivery  of  coal  and  coke 
for  this  purpose,  and,  second,  to  assist  the 
transportation  companies  by  effecting  delivery 
of  as  much  coal  and  coke  as  possible  before 
next  winter. 

The  following  general  plan  has  been  adopted 
fifoveming  retail  distribution  for  1918.  Con- 
ditions differ  so  widely  in  different  localities 
that  no  attempt  is  made  to  provide  for  every 
csontingjency  and  the  State  Fuel  Adminis- 
trator is  authorized  to  make  certain  modifi- 
cations as  indicated  in  the  regulations  herein- 
after set  forth  when  necessary  to  meet  local 
conditions : 

I.  Every  consumer  should  be  urged  on  or 


before  April  1,  1918,  to  place  with  his  regular 
dealer  his  order  for  his  reasonable  normifeil 
requirements  for  the  year  ending  March  31, 
1919.  Such  orders  must  be  made  in  writing 
and  must  state  substantially  the  information 
called  for  in  regulation  (c)  hereinafter  set 
forth.  When  such  orders  have  been  entered, 
the  dealers  shall  proceed  to  make  deliveries 
thereon,  until  each  consumer,  willing  to  ac- 
cept the  same,  has  received  two-thirds  of  his 
normal  annual  requirements,  provided  that 
orders  of  6  tons  or  under  may  be  filled  in 
full.  When  all  consumers,  who  are  willing  to 
accept  it,  have  received  two-thirds  of  their 
normal  annual  requirements,  the  dealers  may 
proceed  to  fill  the  balance  of  such  orders  up 
to  normal  annual  requirements  of  each  con- 
sumer. (The  provision  for  two-thi/iis  delivery 
should  apply  only  to  anthracite.  With  respect 
to  bituminous  for  domestic  use,  the  dealer 
may  procaed  to  deliver  the  consumer's  normal 
annual  requirements.)  If  a  consumer  already 
has  a  quantity  on  hand,  he  shall  receive  only 
such  additional  amount  as  shall  make  up  his 
normal  annual  requirements. 

New  consumers  who  are  unable  to  have  their 
orders  accepted  by  a  dealer  should  apply  to 
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the  local  fuel  admsnistratar,  who  ihould  see 
that  their  rcqnircmcnts  receive  attention  from 
the  proper  dealer.  Carload  or  bargeload  lots 
shall  not  be  delivered  to  a  single  domestic 
consumer  or  to  a  group  of  consmners  except 
with  the  permission  of  the  local  fnd  admin- 
istrator. Dealers  shall  hie  with  the  local  fnd 
administrator  on  the  first  of  each  month  a 
ftatement  containing  the  names  and  addresses 
of  consumers  to  whom  deliveries  have  been 
made  daring  the  previous  month  and  the 
quantity  delivered  to  each. 

IL  The  following  regulations  have  been  es- 
tablished by  the  United  States  Fuel  Adminis- 
tration : 

(a)  Until  further  notice  no  domestic  con- 
sumer of  coal  or  celce  shall  purchase,  receive, 
or  otherwise  take  possession  of,  more  coal 
or  coke  than  is  required  for  his  actual  and 
necessary  requirements  prior  to  March  31, 
1919,  If  such  consumer  already  has  a  quan- 
tity on  hand  he  shall  receive  only  such  addi- 
tional amount  as  shall  make  up  his  actual  and 
necessary  requirements  prior  to  that  date. 

(b)  No  person,  firm,  association,  or  corpor- 
ation, whether  acting  alone  or  in  conjunction 
with  others,  shall,  directly  or  indirectly,  pro- 
vide any  domestic  consumer  of  coal  or  coke 
with  more  coal  or  coke  before  March  31,  1919, 
than  is  necessary,  with  the  amount  already  on 
hand,  to  meet  the  actual  and  necessary  re- 
quirements of  such  consumer  prior  to  that 
date. 

(c)  On  and  after  April  1,  1918,  no  person, 
firm,  association,  or  corporation  shall  sell  or 
deliver  coal  to  a  domestic  consumer  who  does 
not  first  furnish  to  the  person  selling  or 
delivering  such  coal  a  statement  which  the 
consumer  declares  in  writing  to  be  true,  and 
which  specifies  (1)  the  amount  of  coal  the 
consumer  has  on  hand,  (2)  the  amount  of  coal 
he  has  on  order  and  the  name  of  the  person 
from  whom  ordered,  (3)  the  amount  of 
coal  used  by  him  in  the  12  months  ending 
March  31,  1918,  and  (4)  the  amount  of  coal 
needed  to  meet  his  actual  and  necessary  re- 
quirements prior  to  March  31,  1919;  provided, 
however,  that  this  regulation  may  be  modified 
by  any  State  Fuel  Administrator  within  his 
own  State  under  such  circumstances  and  con- 
ditions as  he  may  deem  proper. 

(d)  On  and  after  April  1,  1918,  and  until 
further  notice,  no  retail  dealer  shall,  unless 
authorized  by  the  State  Fuel  Administrator, 
deliver  or  cause  to  be  delivered  to  any  domestic 
consumer  more  than  two-thirds  of  his  normal 
annual  requirements  of  anthracite  coal  until 
each  domestic  consumer  who  has  placed  his 
order  with  said  dealer  and  is  willing  to  receive 
delivery  of  the  same  has  received  two-thirds 
of  his  normal  annual   requirements   for  the 


year  ending  Mardi  31,  1919;  pforided, 
ever,  that  orders  of  6  toos  or  less  may  be  filled 
in  f  nlL 

(e)  Carload  or  bargdoad  lots  shall  not  be 
ddivcred  to  a  single  domestic  <  ■■isinner  or  to 
a  group  of  consamcrs,  mirjfH  with  the  per- 
mission of  the  local  inel  admiiiistiatog. 

(/)  Dealers  shaH  file  witib  the  local  fuel 
administrator,  on  the  first  of  each  month, 
a  statement  containing  the  names  and  ad- 
dresses of  consumers  to  whom  defiveries  have 
been  made  during  the  previous  mootfa  and 
the  quantity  delivered  to  each. 

Any  dealer  or  consumer  who  violates  the 
foregoing  regulation  will  be  subject  to,  the 
penalties  prescribed  by  the  Lever  act. 

Such  further  regulations  will  be  issued  as 
may  be  necessary  to  enf<Mce  the  essential 
features  of  the  foregoing  plan. 

The  purpose  of  the  plan  is  to  secure  the 
broadest  and  most  equitable  distribution  pos- 
sible during  the  coming  year.  Hie  Fuel  Ad- 
ministration is  assured  by  the  representatives 
of  the  National  Retail  Coai  Merchants'  As- 
sodation  that  the  retail  dealers  throu^ont  the 
country  will  lend  their  hearty  co-operatioQ 
in  the  performance  of  this  patriotic  service. 

Accompanying  the  order  is  a  form,  repro- 
duced herewith,  which  consumers  are  required 
to  fill  out  before  receiving  their  coal  allot- 
ments: 

Afpucation  oi^  Consumes  w/l  Aknual 
Requiusicbmts. 

In  accordance  with  regulations  of  the  United 
States  Fuel  Administrator,  purchasers,  are 
required  to  make  true  declaration  in  answer  to 
the  following  questions: 

Name  of  dealer 

City  Date 

Quantity  required  for  3rear  ending  March  31. 

1919  : 

Quantity  required  for  immediate  delivery 

Quantity  consumed  during  year  ending  March 

31,   1918* 

Quantity  now  on  hand 

Kind  of  building  

Number  of  rooms 

Kind  of  heating  plant 

Have  you  any  unfilled  orders  with  other  deal- 
ers?   If  so,  amount  and  with  whom 

I  hereby  certify  that  the  above  statements 
are  true  to  the  best  of  my  knowledge  and 
belief. 

Name    

Address    

Any  person  who  wilfully  makes  a  false 
statement  upon  the  foregoing  applicatioa  is 
subject  to  prosecution  under  the  Lever  Ac^ 
which  imposes  a  penalty  of  $5,000  fine  or  two 
years'  imprisonment,  or  both. 
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Publications    of   the    United    States    Fuel 
Administration. 

For  the  convenience  of  our  readers  a  list 
is  given  herewith  of  all  of  the  documents 
issued  by  the  United  States  Fuel  Adminis- 
tration to  date.  The  law  creating  the  ad- 
ministration is  listed  as  "Public  No.  41 — 65th 
Congress— (H.  R.  4961),"  being  "an  act  to 
provide  further  for  the  national  security  and 
defense  by  encouraging  the  production,  con- 
serving the  supply,  and  controlling  the  dis- 
tribution of  food  products  and  fuel": 


Puhlieaiion, 

Date 

Issued. 

No.     1. 
No.     2. 
No.     2.A. 

Aug. 
Aug. 
Oct. 

23.  1917. 
21.  1917. 
29,  1917. 

No.     3. 

Aug. 

23.  1917. 

No.     4. 
No.     4-B. 

Tan. 
Feb. 

1.  1918. 
1.  1918. 

No.     4-C 

March 

1.  1918. 

No.     4-D. 
No.     5. 

April 
Sept. 

22.  1918. 
6,  1917. 

No.     6. 

Sept 

7,  1917. 

No.    7. 
No.    8. 

Oct. 
Oct. 

1,  1917. 
1,  1917. 

No.     9. 
No.  10. 
No.  11. 

Oct.    4,  1917. 
Oct     9,  1917. 
Oct  26,  1917. 

No.  12. 

Nov. 

9,  1917. 

No.  12.A. 

Dec.  14,  1917. 

No.  13.               Nor.  9j  17. 
No.  14.                           Jan. 

24,  1917. 
14,  1918. 

No.  15    (rerltcd). 

Dec. 

Feb. 

13.  1917. 

25,  1918. 

No.  16. 

Dec. 

24,  1917. 

No.  17. 

Jan. 

17,  1918. 

No.  17.A. 

March 

4,  1918. 

No.  18. 

Feb. 

4,  1918. 

No.  18.A. 

March  19.  1918. 

No.  19. 

March 

9,  1918. 

No.  20. 

March  20,  1918. 

No.  21. 
No.  22. 

March  22.  1918. 
March  22.  1918. 

No.  23. 
No.  24. 

April 
April 

1,  1918. 
10,  1918. 

No.  25. 

June 

1,  1918. 

No.  26. 

May  25.  1918. 

No.  27. 

June 

5,  1918. 

addressing  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington, 
D.  C. 

An  additional  publication  issued  by  the  Fuel 
Administration,  under  date  of  August  1, 
1918,  without  number,  is  entitled  "Fuel  Facts," 
and  is  a  compilation  of  information  on  the 
coal  situation,  with  suggestions  for  operating 
various  types  of  heaters.  Some  of  these  are 
given  herewith: 

GBNIKRAI*  RUI^S  IN   MANAGEMBNT. 

1.    Be  sure  there  is  a  check  draft-damper 

Subject. 

H.  A.  Garfield  Appointed  Fuel  Administrator. 

Prices  of   Bituminous   Coal   Fixed   by   President   Wilson. 

Amendment  to  Order  of  August  21,  1917,  relative  to  Prices 
of   Bituminous   Coal. 

Anthracite  Coal  Prices  and  Jobbers'  Biargins  Fixed  by  Presi- 
dent  Wilson. 

Summary  of  Coal  Prices  in  E£Fect  January   1,  1918. 

Further  Classification  of  Bituminous  Coal  (Tennessee,  Ala- 
bama,  Virginia  and   North  Dakota). 

Further  Classification  of  Bituminous  Coal  (Maryland,  West 
Virginia,    Virginia,    Alabama,    Illnois   and    Pennsylvania). 

Coal  Prices  at  the   Mine  in   Effect  April   22,    1918. 

Task  of  the  Fuel  Administration  (Statement  of  H.  A.  Gar- 
field). 

Apportionment  of  Coal  Supply  and  Regulation  of  Retail  Coal 
Pricea. 

Maximum  Gross  Margins  of  Retail  Coal  Dealers. 

Shipment,  Distribution  and  Apportionment  of  Coal  Reshipped 
by  Water  at  Uce  Erie  Ports. 

Rulina  of  the  Fuel  Administrator   (First  Series). 

Fuel  Supplies  for  Railroads. 

Order  Relative  to  Prices  for  Coal  Received  by  Water  at  Docks 
on  Lake  Michigan  and  Lake  Superior. 

Order  Regulating  Use  of  Coal  Generating  Electricity  Used  in 
Operating  lUnniinated  Signs. 

Amendment  to  Order  of  November  9,  1917,  Relating  to  the 
Use  of  Fuel  in  Operating  Illuminated   Signs,   Etc. 

Orders   Relative  to  Prices  of   Coke. 

Regulation  Relative  to  the  Sale,  Shipment,  Distribution  and 
Apportionment  of  Coal  and  Coke  and  the  Price  Thereof  in 
Case  of  Diversion. 

Order  Relative  to  Prices  for  Coal  for  Foreign  Bunkering 
Purposes  and  Export  Cargoes;  also  Amendments  of  Feb- 
ruary 25,    1918. 

Order  Regulating  the  Making  of  Contracts  by  Operators,  Pro- 
ducers, and  Jobbers  of  Coal  and  Coke. 

Regulation  Providing  for  a  More  Adequate  Supply  of  Fuel  for 
Railroads,  Domestic  Consumers.  Public  Utility,  and  ()ther 
Uses  Necessary  to  the  National   Security. 

Order  Modifying  Certain  Provisions  of  the  Regulation  of 
January  17,  1918,  Providing  for  a  More  Adequate  Sup- 
ply of  Fuel. 

Regulation  Governing  Licensees  Engaged  in  the  Business  of 
Distributing  Fuel   Oil. 

Revised  Rules  and  Regulations  Issued  by  the  United  States 
Fuel  Administrator  Governing  Licensees  Engaged  in  the 
Business   of   Distributing   Fuel  Oil. 

Regulations  of  the  United  States  Fuel  Administrator  Regard- 
ing the  Retail  Distribution  of  Coal  and  Coke  for  the 
Year   1918. 

Regulations  Concerning  Cleaning  and  Special  Preparation  of 
Bituminous   Coal. 

Zone   System   for  the   Distribution   of   Bituminous   Coal. 

Proclamation  by  the  President  of  the  United  States  and  Rules 
and  Regulations  Relative  to  Licenses  for  the  Diatributioii 
of  Coal   and   Coke. 

America's  Coal   Problem  in   1918. 

Maximum  Prices  of  Coke,  with  Modification  Showing  Dates 
when   Effective   (Corrected  to  April   1,    1918). 

Regulations  Concerning  Inspection  of  Coal  at  Mines,  Methoda 
of   Preparation,  and   Definition   of   Grades. 

Order  Reducing  Prices  of  Bituminous  Coal  in  all  Producing 
Districts  Ten  Cenu  per  Ton. 

Order  Establishing  Refnuations  and  Prices  for  the  Handling 
and  Sale  of  Bituminous  Coal  Received  by  Rail  and  Water 
at  Docks  Located  on  the  Great  Lakes. 


All  the  above-listed  publications  are  on  file 
at  the  office  of  Th^  Hating  and  Vsniuat^ 
ING  Magazine.    Copies  may  be  obtained  by 


in  the  smoke  pipe,  besides  the  turn  damper. 
This  check  draft  damper  is  as  in^>ortant  in 
controlling  the  rate  at  which  the  fire  burns 
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as  18  the  throttle  of  an  engine.  Open  it  to 
check  the  fire.  Close  it  to  make  the  fire 
burn  more  rapidly.  Experiment  with  it  in 
the  daily  regtdation  of  your  fire.  Make  it 
do  its  work.  The  coaling  door  was  not  put 
on  the  heater  to  check  the  draft  If  you 
cannot  check  the  fire  without  opening  the 
coaling  door,  you  need  proper  dampers. 

2.  The  turn-damper  should  fit  the  smoke- 
pipe  loosely  and  must  never  be  entirely 
closed.  With  the  average  plant  it  may  be 
kept  partly  closed  most  of  the  time  in  mild 
weather,  but  during  severe  weather  it  usually 
needs  to  be  opened  wide. 

3.  Make  use  of  the  lift  or  slide-damper 
in  the  coaling-door  only  to  let  oxygen  in  to 
consume  gases,  if  you  are  using  soft  or 
bituminous  coal  after  fresh  fuel  has  been 
added. 

4.  Just  enough  draft  and  that  from  be- 
low, checking  the  draft  by  letting  more  air 
into  the  smoke-pipe,  is  one  of  the  best  gen- 
eral rules.  This  furnishes  oxygen  from  be- 
low, necessary  for  the  consumption  of  the 
coal-gases,  and  at  the  same  time  gives  time 
for  them  to  be  consumed  before  being  drawn 
up  the  chimney.  This  method  also  avoids 
eso^e  of  coal-gas  into  the  cellar.  To  make 
the  fire  bum  more  rapidly,  do  not  open  the 
whole  ash-pit  door,  but  only  the  draft-damp- 
er in  the  ash-pit  door.  Opening  the  whole 
ash-pit  supplies  air  to  the  fire  faster  than 
it  is  needed  for  combustion.  The  air  is 
heated,  passes  out  the  chimney  and  is  so 
much  heat  wasted. 

5.  All  heat  pipes  in  the  cellar  should  be 
thoroughly  and  ^completely  wrapped  with 
asbestos  or  umilar  covering  to  prevent  loss 
of  radiation. 

6.  Grates  should  be  cared  for  properly. 
A  short,  quick  stroke  of  the  shaker  handle 
will  sift  the  ashes  through  the  grates.  Leave 
grates  in  flat  position  when  through  shak- 
ing. Qean  ash-pit  daily,  to  prevent  damage 
to  grates.  In  severe  weather  grates  should  be 
shaken  until  a  glow  appears  in  ash-pit.  In 
tnoderate  weather  a  b^  of  ashes  should  be 
carried  on  top  of  the  grates. 

7.  Avoid  poking  and  slicing  fire-bed.  It 
causes  draft  holes  and  clinkers. 

8.  Never  shake  a  fire  that  is  low  until 
3rou  have  put  on  a  little  fresh  coal  and  given 
it  time  to  ignite.  A  thin  fire  wastes  coal. 
Disturb  the  fire  as  little  as  possible. 

9.  Storm-doors  and  storm-windows,  weath- 
er-strips and  such  protective  devices  are  eco- 
nomical of  heat 

10.  Keep  the  temperature  of  sitting-rooms 
at  sixty-eight  degrees  or  less.  If  there  are 
invalids,  old  folk  or  very  little  children  in 
the  family,  the  temperature  may  be  higher. 
Rooms  where  you  do  not  sit  are  more  com- 
fortable if  much  cooler,  as  a  rule,  providing 


the  air  is  kept  a  little  moist  Get  a  ther- 
mometer—a good  one.  Use  it  inside,  not 
hanging  outdoors. 

11.  It  is  wasteful  to  allow  the  tempera- 
ture to  drop  way  down  at  night  It  takes 
twice  as  much  coal  to  heat  it  up  again  next 
morning. 

12.  Turn  off  the  heat  in  tmused  rooms 
whenever  possible.  Bed-rooms  should  be 
kept  much  cooler  than  living  rooms.  Don't 
try  to  heat  all  the  rooms  all  the  time.  If 
you  have  a  hot-water  ssrstem,  make  heavy 
radiator  slip-covers  and  put  them  over  radia- 
tors when  not  in  use.  This  will  prevent 
freezing. 

13.  Always  keep  two  pans  or  open-top 
jars  of  fresh  water  on  radiators  or  in  front 
of  registers  to  keep  the  air  in  the  home 
moist 

14.  Study  the  Specific  Rules  applying  to 
the  system  of  heating  in  your  house. 

ST&AM  HSATBRS— SPECIFIC  RULES. 

1.  The  water  in  the  boiler  should  be  com- 
pletely changed  at  least  as  often  as  every 
spring  and  every  autumn.  Draw  a  bucket- 
ful of  dirty  water  from  the  bottom  at  least 
twice  a  week  and  each  time  replenish  with 
fresh  water  from  the  supply-pipe.  Qeanli- 
ness  of  water  in  the  boiler  is  of  prime  im- 
portance. 

2.  Look  at  the  glass  water-gauge  when- 
ever you  attend  to  the  fire.  Turn  the  ex- 
haust-cocks above  and  below  the  gauge  occa- 
sionally io  make  sure  that  it  is  not  clogged 
or  the  openings  to  it  from  the  boiler  closed 
up.    They  must  be  kept  open. 

3.  The  level  of  the  top  of  the  water  must 
alwa3rs  show  at  some  point  along  the  gauge. 
Its  height  will  vary  with  the  temperature  of 
the  water;  but  if  it  rises  above  the  top  of 
the  glass  there  is  too  much  water  in  the 
boiler  and  some  must  be  drawn  off;  and  if 
it  sinks  below  the  bottom  of  the  glass  some 
more  water  must  be  let  into  the  boiler. 

4.  Be  sure  that  iht  exhaust-valve  of  each 
radiator  works.  Sometimes  these  valves  need 
cleaning  with  a  pin  or  soaking  in  kerosene. 
If  in  doubt  about  one  of  them  unscrew  it 
from  the  radiator  when  the  fire  is  low  and 
there  is  no  steam-pressure,  or  else  after 
turning  off  the  radiator.  If  you  can  blow 
through  it,  it  is  all  right.  If  not  it  must  be 
cleaned  until  you  can.  Don't  fail  to  replace 
it  It  is  advisable  to  have  an  extra  valve  to 
replace  any  one  that  is  temporarily  oat  of 
order. 

5.  Don't  fail  to  study  the  General  Riile% 
applicable  to  all  heating-plants,  and  also  to 
keep  the  boiler-flues  clean. 

HOT-WATER  PLANTS— SFSdflC  RULES. 

1.    All  the  water  should  be  emptied  from 
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the  plant  and  clean  water  put  in  at  least  as 
often  as  every  spring  and  every  autumn. 

2.  When  the  first  fire  of  the  season  is 
tmflt,  as  the  water  gets  heated,  take  the 
radiator  key  and  open  up  the  odiaust-valve 
of  each  radiator  in  turn  until  all  the  air  re- 
maining- in  each  radiator  is  allowed  to 
escape.  Repeat  this  operation  occasionally 
to  make  sure  there  is  no  air  interfering  with 
free  circulation  of  the  water. 

3.  Always  be  sure  that  water  shows  in 
the  glass  gauge  of  the  exhaust  tank,  which 
is  usually  located  in  the  top  story  of  the 
house  above  the  level  of  all  radiators. 

4.  Be  sure  the  boiler  is  covered  with  as- 
bestos, as  well  as  the  pipes  in  the  cellar. 

5.  Study  carefully  the  General  Rules  re- 
lating to  all  types  of  plants.  Keep  heating 
surfaces  of  the  boiler  well  cleaned. 


Supply  of  Coal  Limited  to  Cement  Matiii- 
facturers. 

One  of  the  first  industries  to  fall  under 
the  ban  of  the  United  States  Fuel  Adminis- 
trator as  non-essential  and,  therefore,  one  in 
which  the  use  of  coal  should  be  restricted,  is 
the  cement  industry,  including  manufactur- 
ers of  Portland  cement,  natural  cement  and 
Puzzuelan  (slag)  cement  Such  manufac- 
turers, in  a  special  order  dated  August  8, 
1918,  are  restricted  to  an  amount  of  fuel,  in- 
cluding coal,  coke,  natural  gas,  fuel  oil,  or 
other  petroleum  products,  or  to  use  power 
derived  from  any  such  fuel,  stifiicient  to 
permit  them  to  manufacture  75%  of  their 
annual  production  of  cement  from  January 
1,  1915  to  December  31,  1917.  Provision  is 
made  for  the  burning  of  additional  fuel  on 
certain  conditions,  after  receiving  the  per- 
mission of  the  United  States  Fuel  Adminis- 
tration. Wood  and  peat,  when  not  requir- 
ing railroad  transportation,  may  be  used  for 
the  manufacture  of  cement 


The  Country's  Coal  Requirements. 

According  to  the  estimates  of  the  United 
States  Fuel  Administration  735,000,000  net 
tons  of  coal  will  be  required  to  meet  the 
demands  of  the  country  for  the  current  coal 
year,  ending  March  31  next  With  the  prog- 
ress of  the  war  and  the  growing  demand 
for  coal  this  figure  may  be  revised  upward. 

One  hundred  million  tons  of  the  require- 
ments must  come  from  the  anthracite  fields, 
leaving  635,000,000  net  tons  of  requirements 
from  the  bituminous  mines.  The  total  bitu- 
minous production  last  year  was  554,000,000 
net  tons,  which  makes  necessary  an  increased 
production  of  81,000,000  tons.  The  Fuel  Ad- 
ministration   does    not    anticipate    that    the 


bituminous  coal  production  will  go  far  be- 
yond 600,000,000  net  tons.  The  difference 
must  be  made  up  of  savings. 

The  coal  budget  made  up  by  the  Fuel 
Administration  shows  that  the  requirements 
for  industrial  uses  will  be  242,024,000  tons, 
which  is  an  increase  of  18%  over  the  esti- 
mated consumption  for  last  year. 

For  domestic  uses  75,678,000  tons  of  soft 
'coal  has  been  allotted. 

The  gas  and  electric  utilities  have  been  ap- 
portioned 37,941,000  tons  this  year,  as' against 
33,038,000  tons  consumed  last  year,  an  in- 
crease of  15%. 

The  railroads  require  this  year  166,000,000 
tons  as  against  155,000,000  tons  last  year,  the 
increase  amounting  to  7%. 

The  mines  themselves  will  use  12,500,000 
net  tons  this  year,  whereas  11,000,000  tons 
sufficed  last  year.  The  increase  amounts  to 
14%. 

Two  million  additional  tons  will  be  re- 
quired to  take  the  place  of  oil,  principally  in 
the  West 


Plana  of  the  United  Stetea  Fuel  Admhiis- 

trmtion  for  Inapecting  Steam  Power 

Plants. 

As  has  already  been  announced  in  these 
columns,  the  United  States  Fuel  Administra- 
tion is  about  to  conduct  an  investigation  of 
all  the  steam-power  plants  in  the  country 
with  a  view,  first,  of  securing  their  more 
efficient  operation  in  order  to  reduce  the 
total  coal  consumption,  and,  second,  of  cur- 
tailing the  allottment  of  coal  to  those  plants 
which  fail  to  comply  with  the  recommenda- 
tions of  the  fuel  administration. 

At  the  time  of  writing  (August  22)  the 
work  of  inspection  is  in  its  initial  stages, 
being  confined  largely  to  the  preparation 
and  sending  out  of  the  fuel  admmistration's 
questionnaire  and  recommendations.  Both 
of  these  circulars  are  reproduced  herewith. 
We  are  indebted  to  Pow£r  for  the  arrange- 
ment of  the  circulars  for  reproduction.  A 
few  inspectors  have  been  sent  out  but  from 
this  time  on  the  work  is  expected  to  proceed 
rapidly. 

Special  attention  is  called  to  the  fact  that 
a  power  plant  will  automatically  fall  into 
the  lowest  class  of  rating  until  the  question- 
naire is  duly  executed  and  returned.  Follow- 
ing the  first  report  authorized  inspectors  will 
call  at  the  plants  and  efforts  at  fuel  con- 
servation will  be  noted  and  will  be  a  means 
for  securing  a  higher  rating  for  such  plants 


American     Public     Health     Association 

will    hold    its    annual    meeting    in    Chicago, 
October  14-17,  1918. 
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Standard  Questionnaire  Covering 

Issued  by  Bureau  of  Conservation 

THIS  FORM  FOR  GENERAI.  INFORMATION— NOT  TO  BE  USED  FOR  RATING  OP  PLANT. 


Date  of  Report. 
Name  of  company,  coii<.(.rn  or  owner. . . 

Address  of  Central  Oflke 

Name  and  location  of  plant  inspected . . . 
Character  of  product  or  service 


Engine  Equipment 

STEAM  UNITS— ENGINES.  TURBINES.  PUMPS 


Stationary  Boilers 

WATER-TUBE  BOILERS 


Kiodof  Dr.ff 

How  Fired 

Total  Hp 

Number 

Hp 

Natl 

Forced  1  Induced 

Stoker  1  Hand 

Rrmarka 

1 

nRE-TUBE  BOILERS 

Hp 

Kind  of  Draft 

How  Fired 

Total  Hp 

Number 

Natl 

Forced 

Induced 

Stoker  1  Hand 

Remark* 

1 

i 

1 

.         1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

MovABi-E  Boilers* 

Number 

Hp 

Type 

Remark! 

*  In  tbt  ratinf  of  the  plant  movable  boUen  will  be  considered  aeparatcly  The 
qwttonnaire  dew  not  call  for  Informalion  regardlnt  movable  boilen  esc^  aa 
par  above  table.  The  influenee  of  movabla  boUera  on  the  ratine  of  the  plant  will 
ba  left  to  the  judcmcnt  of  the  Adroinlctrative  Encinccr. 


Kindofooal. 
Siie  


Bituminooa       Samibitumlnoua 


fons  of  coal  of  2000  lb.  used  duringi  twelve  months 
sndins  May  1, 1918. 

Months  of  operation  of  plant  during  the  same 
year 

Approximately  what  percentage  of  live  steam  is  used 
for; 

Winter      Summer 
Per  .Cent.   P«r  Cant 

(a)  Making  power     ....  ...       ...  

(tt  HeaUng  buildinc. 

{n  Procem  work 

Is  purchased  electric  power  used? / 

If  80,  how  many  kilowatt-hours  consumed  during 
)fcwelve  months  ending  May  1,  1918? 

Records 
Are  records  kept  to  show  any  of  the  following  infor- 
mation?   Answer  "Yes"  or  "No"-  in  table. 


By  Sl,ift 

.  '>^y 

Weekly 

Monthly 

a^«sra*S&&^ 

No 

Initial 
Prcawire 

Ratine 

Type 

Hp. 

Kw.orGal. 
Per  Min 

Con-   1  NoncoB-  1  Tne  el 
denainti    deaaiat     Valve  Gear 

Simple. 

Compound 

1 

Turbine 

1              ' 

"1 — r 


Mteam  Pumpa. 


I       I 


What  changes  have  you  in  progress  which  are  ex- 
pected to  reduce  your  fuel  consumption? 

When  will  they  be  in  effect? 

Further  remarks  by  owner: 

Note  to  Owner:  If  sullkient  space  is  not  avaikble  in 
the  questionnaire,  please  attach  an  extra  sheet  with  the 
additional  information. 

Recommendations  by  the  Fuel  Administkation 

That  provision  be  made  for  weighing  and  record- 
ing of  the  fuel  used  each  shift  or  day. 

That  feed  water  be  heated  and  measured. 

That  provision  be  made  for  an  adequate  supfdy  of 
air  to  the  fuel  and  convenient  means  provided  for  the 
measurement  and  control  of  the  draft. 

That  provision  be  made  to  keep  boiler  surfaces  deaa 
inside  and  out. 

.  That  the  grates  be  in  good  repair,  that  settings, 
breeching  and  access  doors  be  free  from  air  leakage, 
and  that  boiler  surfaces-  wasting  heat  be  covered  with 
insulation. 

That  the  surfaces  ot  steam  piping,  drums  and  feed- 
water  heaters  which  waste  heat  or  steam  by  radiatieB 
be  properly  covered  with  insulating  materiaL 

That  exhaust  steam  be  utilized  wherever  possible,  to 
the  exclusion  of  direct  steam  from  the  boilers.  The 
plant  should  be  so  designed  that  no  more  exhaust  steam 
will  be  produced  than  can  be  efficiently  utilized  in 
heating  or  process  work. 

That  a  competent  man  in  the  plant  be  detailed  for 
the  work  of  fuel  conservation  in  the  boiler  and  engine 
rooms. 

That  a  competent  man  or  conunittee  be  detailed  for 
the  work  of  fuel  conservation  in  the  building  or  ako^ 
outside  of  the  power  plant. 
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the  Operation  of  Steam  Power  Plants 

United  States  Fuel  Administration. 

THIS  GROUP  OP  QUESTIONS  TO  P  ORM  BASIS  OF  RATING  OP  PI^NT. 


(*)    Fuel:    Value  of  qaeation,  9.    Mark  rec'd 

Qoestion  1.   What  provision  is  made  for  weighing 

fuel  used  each  shift  or  day? 
Question  2.  What  records  are  made  of  fuel  used  each 

shift  or  day? 
Question  8.   What  grate  surface  is  in  use  each  shift, 

exclusive  of  banked  flres? 
QuesUon  4.  Total  coal  used  each  shift  exclusive  of 

banked  fires? 

(b)    Water:    Value  of  question,  15.    Mark  rec'd  .   . . 
Question  1.   What  provision  is  made  for  heating  and 
continuous   measuring   of   feed    water 
(check  answer  in  table  below)  ? 


Owa  fMiMrmter  liMtrr  . 


M«MM  Used  ibr  Mcuurii^ 


(c)  An   Supply:     Value   of   question,    12.     Mark 

received  . , 

Question  1.  Are  means  provided  for  measuring  t{ie 
draft  over  the  fire? 

Question  2.  Are  means  provided  for  determining  the 
excess  air  by  flue^gas  analysis? 

Question  8.  Are  dampers  provided  for  equalizing  the 
draft  in  the  furnaces? 

Question  4.  Is  there  a  convenient  means  for  regulat- 
ing the  draft  by  main  or  uptake  damper? 

Question  5.  Is  there  an  automatic  damper  regulator 
In  working  order? 

(d)  CLEAN  Heating  Subfaces:    Value  of  question, 

12.    Mark  received 

Question  1.  What  provision  is  made  for  keeping  soot 
and  ashes  from  boiler-heating  surfaces 
(mark  answer  In  table  below)  ? 

StaUB  kaec  for  bl0w{i«  aoot  by  hud 

MadMBle*!  aool  blow 

BnakM  or  Mrapen ...  ...  

Question  2.  How  often  are  the  soot  and  ash  cleaned 
ffom  the  boiler-heating  surface? 

Question  8.  What  provision  Is  made  for  keeping  scale 
and  sediment  out  of  the  boiler  (check  an- 
^er  in  table  below)  ? 

Chwaled  ttotmwrt  of  fwd  water  in  tho  boiler 

Chcafcml  twUnrnt  of  feed  wkter  ouiaidr  of  boiler.. 

flHrAtioa  of  fcod  vmtcr  in  open  feed-water  heater. . .  

Filtratioo  by  mMH  of  fe«d-w»ter  prcMurt  filter 

Wkmmmam ...WV... 

Water  is  frao  from  Male  or  Mdinont  without  trwUncnt    

Question  4.  What  means  are  used  for  removing  scale 
from  the  boiler? 


(•)    BoiLEK  AND  Furnace  Setting:     Value  of 

tlon;  20.    Mark  received. 

Question  1.  Are  the  grates  warped,  broken  or  other- 
wise defective? 


Question  2.   Check  air  leaks  observed,  as  follows: 

Ltaka  in  boiler  arttiiic 

Opwiinc*  betwccii  bmler  and  aettinc 

Badly  warpwl  fir*.doora 

Badly  warped  deaainc  or  aocceedoora WW" 


(f)     Insulation:    Value  of  question,  7.    Mark  re- 
ceived     J 

Check  any  of  the  folk>wing  items  where  saving  could 
be  made  by  covering  surfaces  with  insulation: 

Bipoaed  druma  of  boik  ra 

Eipoaod  ahelb  of  boileia     

Staam  pipinc  in  boiler  room 

oteain  pipinf  in  eng*"*  •~— 
Pced-watcr  heater. 


BxhaMt^atcam  pipibc  where  fuel  oould  be  cooaer^cd  by  e^^ 
Peadboea .   .     ^TT.. 

(g)    Engine-Room  and  Heating  Systtems:  Value  of 

question,  16.    Mark  received 

Question  1.   Is  exhaust  steam  used:   Entirely 

partly not  used? 

Question  2.   Stj^te  service  for  which  this  steam  is 

%  employed:    Heating O>oktng 

Dry  room Tank  heating Low- 
pressure  turbines Other  purposes 


Question  8.   Is  ther^an  excess  of  exhaust  over  re- 
quirements? 

Day  Nishi 


Question  4.   Is  there  any  k)w-pressure  live  steam  used 

in  the  plant? At  what  pressure? 

....lb.  gage.    For  what  purpose? 

Heating Cooking Dry  room 

Tank  heating Other  pur- 
poses  

(h)    Supervision:    Value  of  question,  10.    Biark  re- 
ceived  

Question  1.  Has  the  owner  detailed  a  competent  em- 
ployee to  supervise  the  work  of  fuel 
conservation  in  the  boiler  and  engine 
plants  with  directions  to  report  weekly 
on  measures  for  economy  and  progress 
in  conservation  of  fuel? 
Name  and  title  of  this  emptoyee 


QuestiOT  2.   Has    the    owner    appointed    a    man    in 
charge  of  the  work  of  fuel  conservation 
outside  of  the  boiler  and  engine  rooms 
described  under  Recommendations? 
Name  and  title  of  this  empkqree 
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How  Leaking  Steam  Ran  into  Money  in  a  Hotel  Plant 

Remarkable  Savings  EflFected  at  the  Cleveland  Hotel  Statler  Through  Changes 

in  the  Heating  System, 


Saving  $11,000  on  the  steam  bill  of  a 
modem  hotel  during  one  season's  operation 
will  be  admitted  to  be  a  remarkable  achieve- 
ment, yet  this  is  what  has  been  accomplished 
at  the  Cleveland  Hotel  Statier,  following 
certain  changes  in  the  equipment  of  the 
plant 

It  should  be  stated  that  for  some  time 
the  consumption  of  low-pressure  steam  for 
heating  the  Hotel  Stader  in  Cleveland  was 
considered  by  the  management  to  be  ex- 
cessive. An  investigation  was  undertaken 
about  a  year  and  a  half  ago  by  J.  G. 
Morgan,  supervising  engineer  for  the  Hotels 
Statier  Company,  and  a  report  was  sub- 
mitted to  Mr.  Stader  with  recommendations 
that  certain  alterations  be  made  in  the  heat- 
ing system,  to  effect  an  estimated  saving  of 
approximately  $6,000. 

The  recommendations  were  approved  by 
Mr.  Statier  and  the  alterations  completed  as 
planned  at  a  cost  of  $8500.  They  consisted 
principally  of  installing  new  valves  on  the 
return  ends  of  the  radiators  in  place  of  those 
in   use. 

We  are  indebted  to  Mr.  Morgan  for  the 
following,   taken    from   his   official    report: 

The  accompanying  consumption  record 
(Table  1)  gives  an  idea  of  the  savings  ef- 
fected by  the  alterations,  although  it  should 
be  borne  in  mind  that  a  concerted  effort 
was  put  forth  toward  the  conservation  of 
steam.  One  point,  however,  is  certain.  Prior 
to  the  installation  of  the  new  equipment,  it 
was  found  impossibe  to  maintain  a  vacuum 
on  the  heating  system  without  the  use  of  a 
^-in.  jet  water  introduced  into  the  water 
end  of  the  vacuum  pumps  to  condense  the 
steam  that  leaked  through  the  old  valves. 
This  past  season  no  jet  water  was  used  and 
the  vacuum  has  been  maintained  without 
dHiiculty. 

In  Table  1  the  consumption  record  is 
given  in  pounds  condensation,  the  measure- 
ments being  taken  at  the  meters  after  the 
steam  had  passed  through  the  radiators  and 
returned  to  the  receiving  tanks  by  the 
vacuum  pumps.  Owing  to  the  difference  of 
mean  temperatures  for  the  various  months, 
a  credit  should  be  allowed  for  a  theoretical 
increased  consumption  in  1917-1918,  when  the 
mean  temperatures  were  lower  than  in  1916- 
1917,  and  a  debit  when  the  temperatures  were 
higher. 

Subtracting  Column  5  from  Column  1,  we 


show  an  actual  saving,  states  the  report,  of 
7,504,109  lbs.  Idw-pressure  steam  in  the  first 
six  months  of  the  heating  season  1917-1918^ 
as  compared  with  the  same  period  of  the 
1916-1917  season.  To  tiiis  add  5,471.000  lbs. 
rebated  to  the  hotel  by  the  Cleveland  Electric 
Illuminating  Company  on  account  of  a  leak 
in  a  steam  coil  in  a  hot-water  generator,  giv- 
ing a  total  of  12,975,109  lbs.  less  steam  used 
during  this  period,  which  at  35  cents  per 
1000  lbs.  amounts  to  $4,541.2& 

Add  401,109  cu.  ft  city  water  at  40  cents 
per  1000  cu.  ft  (used  as  jet  water  in  1916- 
1917),  amounting  to  $160.44. 

Add  also  cost  of  75  tons  of  coal  at  $5.00 
per  ton  (charged  to  Cleveland  Electric  Illum- 
inating Company),  equalling  $375.00.  Add- 
ing the  forgoing  three  items  gives  a  total 
actual  saving  of  $5,076.72. 

This,  however,  does  not  tell  the  whole 
story.  Column  9  of  Table  I  shows  the  net 
average  percentage  credit  due^  amounting  to 
12^%.  Figures  compiled  by  users  of  the 
Cleveland  Electric  Illuminating  Company's 
low-pressure  steam  (taken  from  invoices  of 
1916-1917  and  1917-1918  seasons)  operating 
under  the  same  conditions,  show  an  increase 
of  approximately  20%.  Figured  on  this  ba^s 
the  increased  consumption  credit  for  1917- 
1918  was  10,624,287  lbs.,  which  at  35  cents 
per  1000  lbs.,  amounts  to  $3,718.50. 

On  account  of  leakage  in  the  bathroom 
radiators,  approximately  500  of  them  were 
replaced.  With  this  and  the  steam  lines  to 
the  other  radiators  cleaned  out,  there  have 
been  added  approximately  2800  sq.  ft  of 
direct  radiation  in  those  rooms.  Based  on  a 
consumption  of  4  sq.  ft  to  1  lb.  condensa- 
tion per  hour,  ten  hours  per  day,  30  days  per 
month,  seven  months  per  heating  season,  we 
have  an  additional  estimated  steam  consump- 
tion of  1,764,000  lbs.  over  1916-1917.  Figur- 
ing  this  amount  of  steam  at  35  cents  per 
1000  lbs.  gives  a  total  of  $617.40  to  be 
credited  to   1917-1918  operation. 

During  March,  1918,  the  rate  on  low- 
pressure  steam  was  increased  by  the  Cleve- 
land Electric  Illuminating  Company  from  35 
cents  per  1000  lbs.  to  a  sliding  scale  which 
will  average  about  68  cents  per  1000  lbs. 
This  rate  will  continue  in  force  unless 
changed  by  decision  of  the  court  There  is 
now  an  injtmction  suit  in  progress.  This 
increase,  for  the  month  of  March,  1918, 
would  add  a  credit  of  4,671,922  lbs.  which  at 
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35  cents  per  1000  Ibs^  amounts  to  $1,541.73. 

The  house  count  for  the  six-month  period 
has  been  slightly  under  3%  less  than  for  the 
same  period  of  last  season.  For  this  we 
should  deduct  3%  of  7SJSS7,766  lbs.,  or 
$843.07. 

Finally,  there  is  the  estimated  saving  on 
steam  consumption  for  the  balance  of  the 
year.  If  the  increased  rate  continues  in 
force,  this  will  amount  to  2,170,743  @  33 
cents  =  $716.34. 

BltCAFlTUI^TlON. 

Actual  saving  1917-1918  over  1916- 

1917    $5,076.72 

Percentage    credit    on    account    of 

lower   mean   temperatures 3,718.50 

Added    radiation 617.40 

Increase  on  account  of  higher  rate  1,541.73 

$10,954.35 
Deduct  on  account  of  lower  house 
count   843.07 

Total  saving  for  first  six  months 
of  heating  season $10,11126 

Estimated  saving  on  steam  con- 
sumption balance  of  fiscal  year, 
2,170,743  lbs.  @  35  cents  per  1000 
lbs 759.75 

Additional  saving  if  increased  rate 
continues  in   force 716.34 

Total  estimated  saving  for  the 
year    $11,587.39 

Since  rendering  the  foregoing  report  the 
engineering  department  has  kept  a  record  of 
the'  steam  consumption  for  the  additional 
months  to  August  1,  1918.  The  comparative 
figures  are  as  follow?: 

1917  1918 

Mean  temp.  Mean  temp. 

Pounds  Deg.F.  Pounds    Deg.F. 

April        9,199,216  45  8.867,431         46 

May          8,182,886  51  3,763,439         64 

June         3,987,525  65  2,122,000         67 

July          2,280,000  1,265,000 

The  steam  for  guest-room  heating  was 
turned  off  during  the  last  month  of  May. 
The  consumption  for  June  and  July  was  for 
hot  water  heating.  The  saving  of  approxi- 
mately 1,000,000  lbs.  was  accomplished  by 
alterations  that  stopped  leaks,  as  well  as  by 
reducing  the  consumption  of  hot  water  in 
the  hotel  laundiy. 

National  Safety  Council  will  hold  its 
seventh  annual  congress  in  St.  Louis,  Mo.. 
September  16-20,  191&  Headquarters  will  be 
at  the  Hotel  Statler.  Special  sessions  will  be 
given  over  to  health  work  in  the  industries. 
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Leaky  Windows  an  Unnecessary  Handicap 
to  the  Heating  Industry 


By   Alfrbd  M.   Lane. 


Today  building  construction  might  be  con- 
sidered almost  a  science.  Practically  every 
single  item  that  enters  into  the  construction 
of  buildings,  of  any  class,  has  its  valuation 
determined  to  a  high  degree  of  accuracy. 
We  know  the  bending  moments  of  steel,  the 
breaking  strains  of  cast-iron,  the  tensil 
strength  of  cement,  the  weathering  value  of 
paint,  the  rust-resisting  qualities  of  galva- 
nized iron,  and  various  other  materials  too 
numerous  to  mention.  The  architect  must 
necessarily  know  absolutely  the  character  of 
the  materials  he  proposes  to  use  in  the  con- 
struction of  the  building  in  his  charge,  and 
he  designs  it  with  the  perfect  confidence,  as 
a  result  of  experience,  tests,  etc.,  that  with 
these  materials  a  building  will  stand  as  a 
monument  to  his  knowledge  of  what  is  safe 
and  practical. 

The  heating  engineer  completes  the  build- 
ing, insomuch  as  he  makes  it  habitable.  He, 
in  turn,  determines  with  the  same  degree  of 
accuracy  the  size  of  radiators,  risers,  returns, 
mains,  boiler  and  valves,  widi  the  necessary 
fuel  consumption  to  properly  heat  the  build- 
ing. His  calculations,  however,  cannot  be 
100%  accurate,  because  he  must  guess  at  the 
amount  of  radiation  to  offset  the  in-leakage 
of  cold  air  on  the  wipdward  side,  and  the 
out-leakage  on  the  leeward  side  around  the 
windows  and  doors  of  the  building. 

This  leakage  can  never  be  determined  ab- 
solutely because  the  human  equation  enters 
into  the  construction  and  fitting  of  sash  and 
doors.  A  mechanic  will  not  fit  two  windows 
in  the  same  room  with  exactly  the  same 
amount  of  cracks  between  the  sash  and  the 
frame.  The  character  and  age  of  the  wood 
is  a  large  factor.  One  side  of  the  frame 
will  shrink  more  than  another.  Time  and 
expense  does  not  permit  gniarding  against 
every  detail  that  would  affect  the  fitting  and 
hanging  the  sash. 

For  instance,  it  is  good  practice,  in  the 
brick  specifications,  to  call  for  brick  to  be 
shoved  and  grouted,  which  necessarily  fol- 
lows that  this  slushed  mortar  must  fill  in 
around  each  frame.  The  wood  in  the  frame 
absorbs  a  large  percentage  of  the  mortar. 
The  initial  set  of  the  cement  is  approximately 
two  hours;  therefore,  the  frame  has  only  one 
way  to  swell,  and  that  is  inward,  or  away 
from  the  brick  at  the  center.  This  is  the 
reason  you  will  find  the  center  of  the  frame 
narrower  than  at  the  sill  or  head,  also  the 


sill  buckled  up,  making  the  height  in  the 
center  shorter  than  at  the  sides.  It  is 
necessary  to  fit  a  sash  so  that  it  can  be 
raised  and  lowered  past  the  narrowest  part 
of  the  frame,  to  wit:  where  the  meeting 
rails  come  toegther  when  the  window  is 
closed.  As  a  result,  there  is  a  crack  on 
eadi  side  of  the  sash  at  the  head  and  sill 
that  is  much  larger  than  the  crack  at  the 
meeting  rail. 

SIZE  OP  AVERAGE  WINDOW  CRACK 

It  is  a  well-known  fact,  proven  by  twenty 
years'  experience  in  the  building  business, 
that  the  average  crack  around  a  window  is 
approximately  one-eighth  of  an  inch.  A 
3  ft.  X  7  ft  window,  which  is  common,  will 
have  20  ft,  of  cracks  around  the  sides,  top 
and  bottom,  and  3  ft.  at  the  meeting  rail, 
making  all  together  23  ft  of  cracks  one- 
eighth  of  an  inch  wide,  equivalent  to  34^ 
sq.  in.  of  an  opening  that  permits  cold  air 
to  enter  on  one  side  and  warm  air  escape  on 
the  other  side  of  the  building.  This  handi- 
cap on  the  heating  apparatus  must  be  over- 
come by  excess  radiation  and  an  oversize 
boiler. 

If  there  was  a  hole  left  in  the  glass  of 
each  window  six  inches  square,  the  owner 
and  architect  would  refuse  to  accept  the 
building  from  the  contractor.  It  would  be 
obvious  to  every  one  that  these  holes  would 
have  to  be  closed  up  to  make  the  building  fit 
for  occupancy.  The  principal  reason  for  the 
rejection  of  these  windows  with  the  holes  in 
them  would  be  on  account  of  their  being 
seen,  but,  on  the  other  hand,  if  the  same 
area  was  divided  into  small  holes  scattered 
over  the  wall  area  odF  a  room,  nothing  would 
be  said  if  they  were  not  noticeable,  and  ac- 
cepted on  the  theory  that  "what  you  don't 
know  won't  hurt  you."  This  is  the  same 
theory  on  which  thousands  of  architects,  heat- 
ing engineers  and  owners  accept  a  building 
with  the  same  size  hole,  except  it  is  in  the 
form  of  a  crack  around  the  windows. 

The  writer  has  always  considered  a  heating 
specification  very  similar  to  a  purchase  con- 
tract of  lightning  rods;  there  is  a  joker  in  it 
Heating  specifications  invariably  state  a  build- 
ing shall  be  heated  to  a  temperature  of  70'  F, 
inside  when  the  thermometer  is  zero  outside, 
but  nothing  is  ever  said  at  what  wind  velocity, 
and  yet  heating  engineers  agree  that  it  is 
much  harder  to  heat  a  building  to  70°  inside 
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when  the  thermometer  is  30*  outside,  with  a 
wind  velocity  of  twenty  miles  an  hour,  which 
is  common  in  the  winter,  than  it  is  to  heat  a 
building  to  the  same  temperature  with  the 
thermometer  zero  outside,  and  no  wind. 
Therefore,  as  stated  above,  the  heating  engin- 
eer must  necessarily  take  into  his  calculations 
a  "guess." 

The  only  absolute  way  to  control  the  leak- 
age around  the  windows  is  by  properly  weath- 
er stripping  them,  and  they  should  be  a  part 
of  the  heating  engineer's  specifications  just  as 
much  as  the  character  of  the  valve,  wall  thick- 
ness of  pipes,  kind  of  covering  and  size  of 
flue  to  the  boiler.  He  provides  for  expansion 
in  his  pipe  lines,  and  water  in  a  hot-water 
S3rstem,  and  should  make  the  same  provision 
for  expansion  and  contraction  between  the 
sash  and  the*  frame.  Specifications  should 
read :  "These  plans  and  specifications  for  heat- 
ing apparatus  are  designed  to  heat  a  building 
at  a  temperature  of  70**  inside  with  the  ther- 
mometer zero  outside,  in  any  wind  velocity, 
providing  all  windows  and  doors  are  weather- 
stripped  with  an  equipment  that  shows  not 
more  than  one-half  cubic  foot  air  leakage 
for  every  lineal  foot  of  cracks  around  a 
window;  weather  strips  shall  be  adjustable  to 
swelling,  shrinking  and  warping  of  the  sash, 
under  all  conditions,  guaranteed  by  the  man- 
ufacturer against  defective  workmanship  and 
material  for  a  period  of  five  years." 

It  is  the  writer's  opinion  that  nine-tenths 
oi  the  heating  Engineer's  trouble  is  due  to 
leaky  windows.  He  is  held  responsible  for 
an  over-consumption  of  coal,  too  much  or 
too  little  heat,  and  is  helpless  to  overcome  it 
because  he  is  not  responsible  for  the  general 
construction  of  the  building.  A  well-known 
heating  engineer  once  said;  "It  is  an  easy 
matter  to  heat  a  well-constructed  building, 
but  it  is  possible  to  design  a  plant  that 
will  heat  a  bird-cage."  A  building  resembles 
a  bird-cage  insofar  as  the  cracks  around  the 
windows  are  concerned.  It  is  by  far  more 
important  to  control  the  air  leakage  around 
the  windows  with  metal  weather  strips  than 
it  is  to  control  the  supply  of  steam  or  water 
to  the  radiators  with  valves.  Weather  strips 
will  contribute  more  to  the  economic  opera- 
tion of  a  heating  plant,  the  health  and  com- 
fort of  the  occupants,  than  any  other  single 
device  entering  into  the  construction  of  a 
building.  Besides  weather  strips  are  the  onlv 
items  in  the  building  that  are  not  a  sourer 
of  expense  of  upkeep  and  repairs.  If  it  is 
necessary  to  prevent  leaks  in  any  part  of  tb*». 
heating  systems  that  conveys  heat  to  a  de- 
sired location,  why  is  it  not  just  as  necessary 
to  prevent  leaks  around  windows  and  do^rs 
that  convey  cold  air  to  those  same  location.^? 


Boilers  and  pipes  are  covered  to  prevent  heat 
losses  by  convection.  Why  not  fill  cracks 
around  windows  and  doors  to  prevent  heat 
losses  by  conduction  ? 

The  heating  engineers,  through  their  so- 
ciety should,  in  the  writer's  judgment,  take 
immediate  steps  to  conduct  a  scientific  test 
of  the  efficiency  of  metal  weather  strips,  class- 
ifying them  according  to  the  results,  the 
same  as  other  materials  have  been  classified, 
and  then  lay  out  their  plans  and  prepare 
their  specifications  according  to  the  type  of 
weather  strip  to  be  used,  placing  the  ulti- 
mate responsibility  where  it  belongs  on  the 
owner. 


The     Hitch     in    Heating     Houses     by 
Electricity. 

In  the  application  of  electricity  to  heating 
buildings,  this  has  a  seasonal  requirement, 
having  the  period  of  maximum  demand 
usually  short  and  having  a  long  period  in 
the  summer  when  there  is  no  demand.  It  can 
be  supplied  economically  by  electricity  only 
where  the  generating  stations  are  without 
other  load  in  the  winter  time.  This  occurs 
very  rarely,  but  there  are  a  few  cases,  such 
as  occur  in  irrigated  regions  in  which  water 
is  pumped  by  electricity  which  in  turn  is 
generated  from  water-power.  Here,  it  is 
necessary  to  keep  a  load  on  the  plant  to 
prevent  freezing  in  the  winter  and  this  can 
best  be  accomplished  by  connecting  a  heat- 
ing load  to  the  lines.  If  a  fuel-fired  gen- 
erating station  were  to  be  large  enough  to 
care  for  this  maximum  peak-load  which 
would  occur  in  the  coldest  winter  weather 
and  which  would  be  superimposed  on  the 
usual  power  and  lighting  load,  the  invest- 
ment for  the  plant  and  the  distribution  sys- 
tem would  be  very  high  and  it  is  doubtful 
whether  it  would  be  possible  to  furnish  the 
energy  for  heating  as  cheaply  as  the  coal 
could  be  bought  and  burned.  Continuity  of 
domestic  heating  in  cold  weather  is  also  a 
vital  point  Failure  of  the  power  system 
would  bring  wholesale  disaster  to  the  com- 
munity relying  on  it  for  heat.  Not  that 
there  are  no  cases  in  which  such  heating 
can  be  done  satisfactorily,  for  there  are 
many  special  cases  in  which  such  electric 
heating  of  spaces  in  buildings  may  be  com- 
mercially economical.  In  general,  however, 
at  the  present  time,  with  Nature's  stores  of 
fuel  to  draw  upon,  the  general  substitution 
of  electricity  for  fuel  for  this  purpose  does 
not  seem  probable. — Prank  Thornton,  Jr., 
before  the  Engineers'  Society  of  Western 
Pennsylvania. 
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Modern  Practice  In  Vapor  Heating 

Editor's  Note. — for  the  purpose  of  this  series  of  articles,  a  vapor,  vacuum,  vapor- 
vacuum,  vacuum-vapor,  atmospheric,  modulated  or  themograde  system  of  heating  wUl 
be  cofisidered  as  any  system  in  which  the  steam  pressure  ordinarily  carried  is  practically 
at  atmosphere  or  slightly  below  or  in  which  the  returns  are  open  to  the  atmosphere  and 
where  no  pump  or  other  positive  mechanical  device  is  employed  to  pull  back  the  returns. 

III.— The  McAlEak  System. 


The  McAlear  Mfg.  Co.,  of  Chicago,  III., 
makes  vacuum  and  vapor  appliances  for  a 
variety  of  uses  and  has  developed  its  OWP 
systems  of  vapor  and  atmospheric  character. 
These  are  separated  into  two  separate  and 
distinct  systems  which  are  differentiated  by 
this  manufacturer  as  follows: 

"A  vapor  system  is  one  which  generally 
operates    within    2    lbs.    of    atmosphere    and 


tion   since  any  rise   in   boiler  pressure  will 
prevent  the  return  of  the  condensation." 

The  distinction  as  above  enumerated  prac- 
tically boils  down  to  a  vapor  system  being 
capable  of  carrying  up  to  2  lbs.  gauge  press- 
ure (due  to  the  automatic  return  trap  being 
able  to  return  the  water  to  the  boiler  tinder 
this  pressure)  whereas  the  atmospheric  sys- 
tem has  no  such  return  trap  and  therefore 
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I?.....  .Drip 

E?f. . . .  Xeti/r/f^fh 

S/f. . . .  SfeomJ^o//? 
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..Gradt/afee/Jb'/ye 
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/Steom  ifj^e/ar/r 

TYPICAL  RADIATOR  PlPI/iG 


--J^E  ALEAR  5Y5TEM-> 

FIG.  1— TYPICAI,  I.AYOUT  OF  McALEAR  SYSTEM, 


should  be  provided  with  some  positive  means 
to  return  condensation  to  the  boiler  at  any 
pressure  difference  between  the  boiler  and 
the  returns." 

"An  atmospheric  S3rstem  is  one  which  is 
operated  at  within  a  few  ounces  of  atmos- 
phere and  depends  for  its  successful  per- 
formance on  very  sensitive  damper   regula- 


must  operate  at  a  lower  pressure  of  only  a 

few  ounces. 
The   chief    advantages   mentioned    for   the 

vapor  system   include: 

First. — A  rapid  and  quick  circulation  of 
steam  throughout  all  radiators  with  steam 
pressure  not  to  exceed  3oz.  or  4oz. 

Second. — The  automatic  removal  of  air  and 
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water  from  the  radiators  and  piping  sys- 
tem to  the  air  exhauster  and  return  trap 
located  on  the  boilers,  discharging  the  air 
to  the  atmosphere  and  the  water  of  con- 
densation into  the  boilers. 

Third. — ^The  economy  in  operation  due  to  the 
Circulation  of  steam  at  low  temperatures, 
making  it  possible  to  operate  with  the 
same  degree  of  economy  as-  a  hot- water 
heating  system,  but  with  a  much  higher 
efficiency  due  to  the  rapid  heating  and 
cooling  of  the  radiators,  which  is  very  ad- 
vantageous in  the  Fall  and  Spring  when 
only  a  little  heat  is  required  to  take  off 
the  chill. 

Fourth. — The  pressures  necessary  for  the 
circulation  of  steam  on  the  system  varies 
anywhere  from  a  few  ounces  above  the  at- 
mosphere up  to  any  pressure  necessary  to 
get  a  circulation  and  heat.  It  is  not  nec- 
essary that  the  pressure  be  maints^ined  at 
any  particular  fixed  point  with  this  sys- 
tem, but  the  greatest  economy  is  had  by 
circulating  at  1  lb.  or  less. 

Fifth, — ^The  omission  of  air  vents  with  the 
exhauster  and  return  trap  located  on  the 
boiler  which  exhauts  all  of  the  air  from 
the  system  and  discharges  it  to  the  at- 
mosphere, and  also  receives  the  water  of 
condensation  and  discharges  it  into  the 
boiler. 

Sixth. — ^Thc  economy  in  operating  over  ordi- 
nary heating  plants  which  depends  largely 


on  the  pressure  carried  and  the  construc- 
tion of  the  plant    If  properly  installed  the 
saving  in  cost  of  operation  will  vary  any- 
where from  10%  to  25%. 
The  requirements  consist  of  fecial  modu- 
lation valves  on  the  radiator  supplies,  special 
traps  on  the  radiator  returns,  a  special  return 
trap  or  special  air  valve  at  the  boiler  and 
(with    the    atmospheric    system)     a    special 
super-sensitive  damper  regulator. 

The  vapor  system  with  which  this  article 
particularly  deals  is  illustrated  in  Fig.  1  and 
consists  of  a  two-pipe  system,  the  steam 
being  carried  from  an  ordinary  steam  boiler 
through  a  common  and  regularly-piped 
steam  main  up  to  the  radiators  into  which  it 
is  fed  through  a  graduated  supply  valve 
called  by  the  manufacturer  a  "modulating" 
valve. 

The  steam  and  return  main  must  be  liber- 
ally sized  so  as  to  reduce  the  pressure  drop 
to  a  minimum,  while  the  return  should  be 
only  one  or  two  sizes  smaller.  The  mains 
must  be  properly  pitched  and  drained  through 
traps  to  prevent  steam  blowing  through  into 
the  return  line.  The  return  must  run  with- 
out pockets  and  be  pitched  in  the  direction 
of  flow  in  order  to  permit  freedom  of  air 
removal. 

The  modulating  valves  are  of  the  packless 
type,  their  interior  construction  being  shown 
in  Fig.  2,  and  they  are  made  in  the  sizes 
and  carry  the  dimensions  shown  in  Table  I. 


Tabu  I. 

Size  of  Valve  yi 

Face  of  Outlet  to  Center  Line  of  Inlet V/i 

Face  of  Inlet  to  Center  Line  of  Outlet 2}^ 


Inches. 
15/16 


2n 


VA 


154  1/a 

3^      m 


These   valves    are   made   in    angle   pattern  only   and   employ  varying  discs   to  suit    the 
different  sizes  of  radiators,  these  discs  being  as  shown  in  Table  II. 

Tabu  II. 


J/^-in.  Valve 

Disc.   No 1 

Radiation,    Sq.    Ft 1-20 

54-in  Valve 

Disc.  No 6 

Radiation,    Sq.    Ft 1-25 

1-in.  Valve 

Disc.   No 11 

Radiation,    Sq.    Ft 25-50 

154 -in.  Valve 

Disc    No 16 

Radiaiton,    Sq.    Ft 75-100 

XYi-'m.  Valve 

Disc.     No 21 

Radiation,    Sq.    Ft 100-125 


2 

20-35 

3 
35-50 

4 
50-65 

5 
65-«0 

7 
25-50 

8 
50-75 

9 

75-100 

10 
100-125 

12 
50-75 

13 
75-100 

14 
100-150 

15 
150-200 

17 
100-125 

18 
125-150 

i 
19 
150-175 

20 
175-200 

22 
125-150 

23 
150-175 

24 
175-200 

25 
200-250 
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On  the  return  end  of  each  radiator  is 
placed  a  "Perfection"  radiator  trap,  a  cross 
section  of  which  is  shown  in  Fig.  3.  This 
trap  is  designed  to  close  whenever  a  vaccum 
is  created  in  the  radiator  and  thus  to  pre- 
vent heating  through  the  return  connection; 
at  the  same  time  it  is  claimed  that  they  per- 
mit the  escape  of  air  and  water  from  the 
radiators  in  large  quantities  but  close  abso- 
lutely tight  against  steam,  and  when  the 
radiator  is  shut  down,  prevent  water  and 
steam  backing  in  through  the  return  con- 
nection. 

The  chief  advantages  of  these  traps  consist 
of  having  full  ^-in.  opening,  being  non-ad- 
justable, self -cleaning,  automatic,  noiseless 
and  fool-proof.  By  swinging  on  the  union 
the  outlet  may  be  pointed  down,  or  45*   for- 


FIG   2— CONSTRUCTION   OF   McALEAR   GRAD- 
UATED VALVE. 

ward  or  back.  This  obviates  the  necessity  of 
employing  right  and  left  hand  valves ;  it  is  not 
impossible  to  turn  the  outlet  horizontally  if 
necessary  but  this  is  not  recommended  as  the 
valve  does  not  drain  itself  fully  when  set  in 
this  position. 

These  traps  are  known  as  No.  28,  come  in 
one  size  only,  J^-in.,  and  are  good  for  any- 
thing up  to  300  sq.  ft.  of  direct  cast-iron  radi- 
ation. For  blast  coils  and  other  large  amounts 
of  surface  a  larger  trap  is  made,  this  being 
known  as  No.  34  and  of  ^-in.  size. 

The  dimensions  are  as  shown  in  Table  III. 

Tabu  III. 

No.  28  No.  34 

Dimension  Inches  Inches 

Face  to  Center  of  Inlet..  21/16  2% 

Face  to  Center  of  Outlet  2J^  V^ 

Diameter  of  Valve  Body  2^  3H 

For  special  cases  valves  with  the  dia- 
phragms   turned    horizontally    are    provided. 

After  passing  through  the  radiator  trap  the 
air  and  condensation  follow  down  the  return 


FIG.  3— PERFECTION  RADIATOR  TRAP  USED 
WITH  McALEAR  SYSTEM. 

line  and  back  to  the  boiler.  Near  the  boiler 
the  return  line  has  connected  in  parallel  an 
"air  exhauster  and  return  trap";  a  cross-sec- 
tion of  this  automatic  return  trap  is  shown 
in  Fig.  4.  It  operates  vfhenever  the  boiler 
pressure  is  sufficient  to  back  the  return  up 
into  its  chamber.  The  principle  of  operation 
is  the  rising  return  which  lifts  the  float  and 
opens  the  steam  inlet  D.  This  equalizes  the 
pressure  on  both  sizes  of  the  water  so  that 
the  water  falls  into  the  boiler  by  gravity. 
After  discharging,  the  air  relief  opens,  re- 
lieves the  steam  pressure,  the  returns  again 
flow  into  the  trap  and  the  process  is  re- 
peated. 

The  atmospheric  system  follows  through- 
out the  same  piping,  valves  and  radiator  con- 
nections described  for  the  vapor  system 
except  at  the  point  where  the  returns  enter 
the  boiler.  Here  no  automatic  return  trap  is 
provided  but  instead  a  Kieley  air  trap  is 
substituted,  this  trap  being  constructed  as 
shown  in  cross  section  in  Fig  5  and  with 
the  piping  arranged  as  shown  in  Fig.  6. 
These  traps  are  built  in  eight  sizes  for  vari- 


FIG.      4— AIR      EXHAUSTER     AND      RETURN 
TRAP. 
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ous  heating  system  capacities,  as  shown   in 
Table  IV. 


Taiit,k  IV 

No.  of  Trap. 

Sq.  Ft.  Radiation. 

0 

0  to  900 

1 

901  to  1300    . 

2 

1301  to  2000 

3 

2001  to  3300 

4 

3301  to  5000 

5 

5001  to  8300 

6 

8301  to  11500 

7 

11501  to  16500 

As  can  be  seen,  this  trap  simply  and  solely 


FIG.  7— VAPOR  REGULATOR  FOR  CONTRQL- 
LING  DAMPERS  AND  CHECK  DRAFTS. 

ounces  and  will  operate  at  any  pressure  from 
3  lbs.  gauge  down  to  5  in.  of  vacuum. 


ILE6AL  DCCISIOHSl 


■I/r/et 


FIG  5— KIELEY  AIR  TRAP. 


relieves  the  air  from  the  system  and  does 
nothing  to  help  return  the  condensation 
against  the  boiler  pressure.  Xhus  a  very 
small  increase  in  the  boiler  pressure  is 
sufficient  to  flood  the  return  and  air  bind 
the  system  if  the  return  main  is  anywhere 
near  the  same  level  as  the  boiler  water  line. 
For  this  reason  the  vapor  regulator  illus- 
trated in  Fig.  7,  is  used  to  control  the  heat- 
ing boiler,  this  being  a  very  sensitive  device 
which  gives  control  of  the  boiler  pressure  by 


Quantum  Meruit  for  Labor  and  Materials. 

In    an    action    on    quantum    meruit    for    a 
,yy  balance    due    for    materials    and    labor    fur- 

^^  O/jT/C^  nished  in  installing  a  heating  plant  in  the 
defendant's  building,  the  Missouri  Supreme 
Court  holds,  Bradley  Heating  Co.  v.  Lay- 
man Realty,  etc.  Co.,  201  S.  W.  864,  that 
where  the  owner  of  the  building  had 
breached  the  contract,  the  plaintiff  was  en- 
titled to  an  instruction  for  the  reasonable 
value  of  the  materials  and  labor  furnished* 
at  least  up  to  the  contract  price.  Wher« 
there  were  no  structural  defects  in  the  boil- 
ers funished  by  the  contractor,  and  they 
were  the  identical  boilers  specified  in  the 
contract,  it  was  not  error  to  exclude  evi- 
dence by  the  owner  of  that  type  of  boiler. 
The  plaintiff  was  not  concluded  by  what  he 
paid  for  the  labor  and  materials  furnished 
if  he  showed  their  reasonable  value  ex- 
ceeded such  sum. 


FIG.    6-ARRANGEMENT    OF    PIPING    IN    AT- 
MOSPHERIC   SYSTEM. 


Mechanic's  Lien  for  Heating  Plant. 

The  Minnesota  Supreme  Court  holds,  L.  J. 
Mjueller  Furnace  Co.  v,  Burkhart,  167  N.  W. 
286,  that  a  complaint  in  an  action  to  en- 
force a  lien  upon  realty  for  a  heating  plant 
furnished  for  the  improvement  of  a  building 
thereon,  including  a  copy  of  the  lien  state- 
ment, reciting  that  the  plaintiff  had  a  lien 
for  a  certain  amount  for  a  heating  plant 
sold  and  delivered  to  a  third  party  and  used 
in  the  defendant's  dwelling,  signed  and  veri- 
fied by  the  manager  of  its  state  branch,  not 
technically  showing  the  reasonable  value  of 
the  material  furnished,  or  whether  the  third 
party  had  paid  the  plaintiff  therefor,  or  fully 
alleging  any  contractual  relation  between  the 
plaintiff  and  such  third  party,  was  sufficient 
to  give  notice  of  the  plaintiff's  claim,  and  to 
entitle  it  to  amend  the  complaint 


Digitized  by 


Google 


60 


THE  HEATING  AND  VENTILATING  MAGAZINE 


191t 


Contest    for    Possession    of    Tools    and 
Equipment 

A  contracting  company,  which  became 
bankrupt,  entered  into  a  contract  with  a 
high  school  commission  for  the  furnishing 
and  installing  of  heating  and  ventilating 
apparatus  for  a  high  school  building  which 
was  being  erected  or  to  be  erected.  The 
contract  provided  that  if  the  work  to  be  done 
under  it  should  be  abandoned  by  the  com- 
pany, or  if  the  contract  should  be  assigned 
or  the  work  sublet  other  than  as  specified, 
or  if  at  any  time  the  architect  should  be  of 
the  opinion  and  should  certify  that  per- 
formance of  the  contract  was  unnecessarily 
or  unreasonably  delayed,  and  that  the  com- 
pany was  violating  any  of  the  conditions  or 
covenants,  the  commission  should  have  the 
power  to  require  the  company  to  discon- 
tinue all  work  on  three  days'  written  notice, 
and  that  the  commission  might  complete  the 
contract  in  the  manner  provided  by  law, 
charging  the  company  with  the  expenses, 
materials,  labor,  etc.,  which  should  be  de- 
ducted from  the  contract  price.  The  con- 
tracting company,  which  agreed  to  save  a 
surety  on  its  bond  harmless,  for  that  pur- 
pose executed  an  agreement  reciting  the  as- 
signment, transfer,  and  conveyance  to  the 
surety  of  all  its  title  and  interest  in  and  to 
tools,  equipment,  and  materials  placed  upon 
the  site  of  the  work,  or  which  might  be 
purchased  for  the  work. 

In  a  contest  for  possession  of  the  tools  and 
equipment  the  federal  district  court  for  the 
Northern  District  of  New  York  holds,  in  re 
F.  J.  Sullivan  Co.,  Inc.,  that  the  mere  placing 
of  the  tools  and  equipment  on  the  site  of  the 
building  did  not,  on  the  theory  that  the  con- 
tract with  the  commission  was  one  of  pledge, 
give  the  commission  title  to  the  property 
superior  to  the  trustee  in  bankruptcy  of  the 
company,  even  though  it  is  not  necessary  in 
every  case  that  the  pledgee  himself  take  pos- 
session, for,  as  the  company  remained  in 
possession  until  bankruptcy,  and  had  com- 
plete control  of  all  the  property,  it  could  not 
under  any  theory  be  deemed  that  the  com- 
mission had  possession. 


How  the   Chicago   Master   Steam  Fitters 

Came     to     Join     the     National 

Organization^ 

The  addition  of  no  fewer  than  115  Chicago 
heating  contracting  firms  to  the  membership 
of  what  is  now  the  Heating  and  Piping  Con- 
tractors' National  Association  was  one  of 
the  most  important  events  of  the  year  in  that 
organization.  Some  interesting  details  of  the 
developments  that  led  up  to  this  action  are 


told  in  the  report  of  the  association's  board 
of  directors,  published  in  the  association's 
Official  Bulletin  for  August 

On  October  25,  1917,  states  the  report. 
President  Almirall  and  Messrs.  Grassier, 
Danforth  and  Bradley  made  a  special  trip  to 
Chicago  at  the  invitation  of  the  Master 
Steam  Fitters  of  Chicago  to  interest  them  in 
the  national  organization,  and  to  extend  to 
them  individually  and  collectively  an  invita- 
tion to  join  the  organization.  The  Chicago 
Association  comprises  about  115  men. 

''We  met  with  a  most  cordial  reception  at 
a  noon  luncheon,"  continues  the  report.  'We 
were  the  guests  of  honor  at  a  banquet  in 
the  evening,  and  if  the  1917  convention  had 
been  held  in  Chicago,  as  planned,  there  is  no 
d6ubt  but  that  the  Chicago  organization 
would  have  become  affiliated  with  us. 

"But,  with  the  entrance  of  the  United 
States  into  war  with  Germany,  conditions 
generally  throughout  the  cotmtry  were  so 
upset  that  the  directors  at  a  meeting  held  in 
New  York  City  on  May  17,  1917,  decided  to 
postpone  the  regular  annual  convention, 
which  otherwise  would  have  been  held  in 
Chicago  in  June. 

"As  a  result  of  postponing  the  1917  con- 
vention no  action  was  taken  by  the  Chicago 
Master  Steam  Fitters'  Association  until 
April  23,  1918.  On  that  date,  at  the  request 
of  the  Chicago  Association,  Messrs.  Oakes 
and  Danforth,  representing  srour  board  of 
directors  visited  Chicago  and  had  the  pleas- 
ure of  attending  a  dinner  at  Hotel  Sherman, 
which  preceded  the  regular  monthly  business 
meeting.  About  100  members  were  present 
After  dinner  the  Chicago  association  showed 
its  patriotism  by  subscribing  about  $70,000.00 
to  the  Third  Liberty  Loan,  practically  all  of 
this  being  made  up  of  additional  subscrip- 
tions from  individual  members.  This  action 
was  a  wonderful  demonstration  of  what  men 
can  do  when  they  get  together  and  associate 
with   each  other   for  a  definite  purpose. 

"President  Herlihy  then  introduced  our 
Mr.  Oakes  to  the  meeting,  and  Mr.  Oakes 
extended  to  the  Chicago  association  an  in- 
vitation to  join  our  national  association.  He 
very  clearly  explained  the  purpose  of  our 
organization  in  a  very  interesting  address. 
Your  chairman  (Mr.  N.  Loring  Danforth  of 
Buffalo)  followed  Mr.  Oakes  in  an  en- 
deavor to  set  forth  those  things  which  our 
association  has  accomplished,  and  the  rea- 
sons why  the  Chicago  local  association 
should  become  members  of  our  national 
body. 

"As  a  result  of  this  visit  to  Chicago,  and 
of  previous  efforts  on  the  part  of  the  gen- 
tlemen representing  us,  who  attended  the 
Chamber  of  Commerce  Convention  a  few 
weeks  before,   in  April,   I  am  very  glad  to 
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announce  that  the  Chicago  Association  de- 
cided that  night  to  affiliate  in  a  body  with 
our  national  association.  The  action  taken 
that  night,  which  was  informal,  has  since 
been  ratified,  and  the  Chicago  Association  of 
Master  Steam  and  Hot  Water  Fitters,  com- 
prising about  115  members  and  constituting 
one  of  the  strongest  local  associations  in  the 
cotmtry,  are  today  fully  qualified  members 
of  our  national  assodation." 


E 

\f^m 

m 

im^i 

Meeting   of   Executive    Committee    Takes 
Place   of   Annual   Convention. 

While  there  was  no  convention  of  the 
National  District  Heating  Association  this 
3rear,  the  meeting  of  the  executive  commit- 
tee and  ofii^ers  at  Cedar  Point,  Ohio,  July 
8  and  9,  was  made  the  occasion  for  receiv- 
ing  the  reports  of  the  association's  officers 
and  standing  committees  for  the  year. 

It  was  decided,  among  other  things,  that 
there  should  be  constituted  a  new  commit- 
tee, to  be  known  as  the  Committee  on  Stand- 
ard Rules  and  Refirulations,  to  co-operate 
with  the  Bureau  of  Standards  and  with  pub- 
lic service  commissions  in  preparing  stand- 
ard rules  and  regulations  covering  the  heat- 
ing business.  This  committee  consists  of 
H.  R.  Wetherell,  Peoria,  111.,  chairman,  and 
J.  L.  Hecht,  A.  C  Rogers,  D.  S.  Boyden, 
W.  A.  Wolls,  J.  H.  Walker,  E.  L.  Wilder, 
A.  £.  Duram,  F.  C.  Ross,  Thomas  Donahue, 
J.  D.  Hoffman,  N.  M.  Argabrite,  J.  C.  Hobbs 
and  Secretary  D.  L.  Gaskill. 

After  receiving  the  reports  of  the  stand- 
ing committees  the  executive  committee 
voted  to  refer  all  such  reports,  excepting 
that  of  the  Public  Policy  Committee,  to  cer- 
tain members  for  discussion  before  publica- 
tion so  that  the  discussion  might  be  published 
with  the  reports. 

Before  the  executive  committee  adjourned, 
a  resolution  vas  presented  by  the  secretary, 
Mr.  Gaskill,  and  unanimously  passed,  ex- 
pressing the  appreciation  of  the  association 
for  the  services  of  S.  Morgan  Bushnell,  a 
past  president  of  the  association,  on  the 
occasion  of  his  withdrawal  from  the  dis- 
trict heating  business  to  engage  in  the  in- 
surance business  in  Chicago. 

President  George  W.  Martin  announced 
the  following  committee  chairmen  for  the 
coming  year: 

Educational  Committee,  J.  C.  Hobbs,  Pitts- 
burgh. 

Undergrotmd  Construction  Committee,  A. 
C.  Rogers,  Toledo,  O. 


Heating  Research  Committee,  W.  A.  Wolls, 
Columbus,  O. 

Heating  Research  Committee,  D.  S.  Boyden, 
Boston,  MJASS. 

Public  Policy  Committee,  W.  A.  Wolls, 
Columbus,  O. 

Accounting  Committee,  Byron  T.  Gifford, 
Grand  Rapids,  Mich. 

Committee  on  Meters  and  Accessories,  J. 
H.   Walker,   Detroit,    Mich. 

Editorial  Committee,  D.  L.  Gaskill,  Green- 
ville, O. 

Committee  on  Standard  Rules  and  Regula- 
tions, H.  R.  Wetherell,  Peoria,  111. 

Station  Operating  Committee,  J.  L.  Hecht, 
Chicago,  UL 

sbcrstary-tbsasuusb's  report. 

The  report  of  the  Secretary-Treasurer  D, 
L.  Gaskill,  showed  the  association  to  be  in 
good  financial  condition  while  the  member- 
ship is  keeping  up  in  spite  of  war  conditions. 
The  total  membership  is  363,  made  up  of 
167  Class  1  members,  121  Class  B  members, 
15  Class  C  members,  58  associates  and  2 
honorary  members. 

REPORT  OF  PUBLIC  FOUCY  COMMlTTSe. 

The  subjects  covered  in  the  report  of  the 
Public  Policy  Committee  included  "rate  in- 
creases in  connection  with  increased  cost  of 
production,"  ''uniform  formula  for  figuring 
required  radiation,"  "special  financing  re- 
quired on  account  of  war  conditions,"  "ad- 
visability of  short-time  contracts,"  "advan- 
tages of  meter  system  for  hot-water  heat- 
ing," "savings  to  be  accomplished  by  reduc- 
ing hot-water  heating  schedules  during  cer- 
tain periods  of  24-hour  day,"  and  "savings 
to  be  made  both  for  hot  water  and  steam 
systems  by  economy  in  the  use  of  heating 
service." 

No  uniform  formula  for  figuring  required 
radiation  was  offered  by  the  committee  but 
the  report  recommended  that  the  Educational 
Committee  prepare  such  a  rule  and  that  dis- 
trict heating  companies  seek  to  have  it 
adopted  by  the  various  courts  and  commis- 
sions. 

On  the  subject  of  the  use  of  hot- water 
meters  the  report  states: 

"It  has,  until  now,  been  deemed  imprac- 
ticable to  sell  hot-water  service  on  a  meter 
rate  basis.  The  reasons  for  this  have  been 
partly  that  the  hot-water  meters  available 
have  had  moving  elements  made  of  metal 
which  were  noisy,  and  consequently  disturb- 
ing to  the  customers;  partly  there  has  been 
the  idea  that  even  if  a  hot- water  meter 
which  was  not  noisy  could  be  developed,  it 
would  be  necessary  also  to  measure  the 
heat  units;  in  other  words,  the  temperature 
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of  the  water  both  entering  and  leaving  the 
customer's  premises. 

METERS   FOR   HOT  WATER    NOW   ON   THE   MARKET 

"It  now  appears  that  some  of  the  meter 
manufacturers  are  ready  to  furnish  meters 
for  measuring  hot  water,  and  that  these 
meters  are  not  objectionable  on  account  of 
being  noisy.  Assuming  that  it  is  feasible  to 
measure  the  amount  of  water  circulated 
through  a  customer's  premises,  it  is  merely 
necessary  to  arrive  at  a  fair  basis  of  charge 
per  unit  of  water  circulated  through  such 
customer's   premises. 

"It  would  appear  that  there  is  little  more  rea- 
son why  the  temperature  of  the  water  need 
be  measured  at  the  customer's  premises  than 
there  is  measure  the  number  of  heat  units 
per  thousand  units  of  gas  delivered  to  a 
gas  customer.  Inasmuch  as  the  cost  of 
furnishing  the  heating  service  by  the  utility 
company  depends  upon  the  heat  lost  in  the 
water  between  the  flow  and  the  return  main 
at  the  heating  company's  power  station,  it 
would  seem  perfectly  reasonable  that  a  rate 
of  charge  per  unit  quantity  of  water  circ- 
ulated through  the  customer's  premises 
should  be  on  the  basis  of  the  heat  lost  per 
unit  quantity  of  water  between  the  flow 
and  the  return  main  where  same  leaves  the 
heating  company's  station. 

"This  methdd  of  charge  can  further  be 
simplifled  so  that  a  definite  charge  per  unit 
quantity  of  water  circulated  through  the 
customer's  premises^  can  then  be  made  on 
the  basis  of  the  average  outdoor  tempera- 
ture over  a  period  of  years.  Such  a  method 
of  charge  might  well  be  used  in  conjunction 
with  a  primary  charge  based  on  the  cus- 
tomer's required  radiation  and  also  a  readi- 
ness-to-serve charge,  and  while  such  a  method 
of  charge  may  not  be  an  absolutely  accurate 
method  such  as,  for  instance,  charging  for  a 
thousand  pounds  of  steam,  it  is  an  in- 
finitely more  accurate  method  of  charging 
than  the  present  flat-rate  method,  which  is 
comparatively  independent  of  the  heat  with- 
drawn from  the  system  by  each  individual 
customer. 

"In  any  event,  the  above-proposed  meter 
method  of  charging  would  have  the  moral 
effect  of  largely  eliminating  the  big  economic 
waste  which  at  present  exists  in  connection 
with  central  station  hot-water  heating  be- 
cause of  the  fact  that  same  is  not  metered." 


Educational  Committee  Proposes  Standard 
Rule  for  Figuring  Radiation. 

A  proposed  standard  rule  for  determin- 
ing the  proper  amount  of  radiation  for  a 


building  has  been  developed  by  H.  R. 
Wetherell,  of  the  association's  educational 
committee,  and  is  being  sent  out  by  the 
committee  for  suggestions  and  comment 
by  the  member  companies.  It  is  the 
committee's  purpose  to  develop  a  formula 
that  will  go  out  as  the  rule  of  the  Na- 
tional District  Heating  Association. 

The  committee  points  out  that  the  time 
is  coming  when  heating  rates  will  be 
made  on  a  "fixed  charge  plus"  basis  and 
where  such  rates  are  used,  ar  the  fixed 
charge  is  based  on  equivalent  direct  steam 
radiation,  it  is  very  important  to  be  able 
to  substantiate  the  formula  for  figuring 
required  radiation.  By  adopting  the  use 
of  "'equivalent  required  direct  radiation," 
the  companies  using  it  have  discontinued 
making  comparisons  of  the  customer's 
meam  consumption  on  the  basis  of  con- 
nected radiation,  and  now  reduce  their 
connected  load  for  both  direct  steam 
radiation,  atmospheric  radiation  and  fan 
coils  to  the  basis  of  the  required  direct 
steam  radiation,  and  make  all  comparisons 
of  consumption  on  this  basis. 

For  the  purpose  of  their  monthly  re- 
ports they  also  reduce  sprinkler  tanks, 
hot-water  tanks  and  cooking  apparatus  to 
the  basis  of  direct  radiation.  It  was 
found  in  basing  a  fixed  charge  on  required 
radiation  that  it  would  be  rather  difficult 
to  substantiate  figures  on  hot-water  tanks, 
sprinkler  tanks  and  cooking  apparatus. 
They  therefore  planned  on  having  two 
different  heating  rates  covering  the  two 
different  classes  of  service,  one  for  heat- 
ing only  with  a,  fixed  charge  based  on 
equivalent  required  direct  steam  radiation, 
plus  the  consumption  charge,  and  the 
other  rate  covering  the  consumption  of 
hot-water  tanks,  sprinkler  tanks  and 
cooking  apparatus  which  will  pi;obably  be 
made  with  the  minimum  charge  plus  a 
consumption  charge,  owing  to  the  fact 
that  it  is  rather  difficult  to  arrive  at  the 
demand  on  such  apparatus. 

The  radiation  rule  proposed  by  Mr. 
Wetherell  is  as  follows: 

Radiation  B.T.U.  lost  per  hour 

required         B.T.  U.  emitted  per  square 
foot  of  radiation  per  hour 

Accompanying  the  rule  is  a  table  of 
B.T.U.  losses,  the  majority  being  those 
used  by  the  late  Alfred  R.  WolflF.  of  New 
York.  Another  table  compares  the  values 
used  by  different  engineers,  including 
American  District  Steam  Company,  Hoff- 
man, Snow,  Gifford,  Wolff  and  C  R.  P. 
&  L.  Co. 

In  using  the  rule  it  is  assumed  that  1 
B.T.U.  will  heat   50  cu.   ft.   of  air   1*    F. 
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Then,  with  a  temperature  difference  of  80 
degrees, 

80  X    1 


50 
=  1.6  B.T.U.  required  to  heat  1  cu.  ft  80*. 

Good  practice,  states  the  committee, 
allows  two  changes  of  air  per  hour  for  all 
leakage  losses,  and  3.2  B.T.U.  are  reouired 
per  hoiir  per  cubic  foot  of  space.  It  has 
been  found  that  atmospheric  radiation  will 
condense  0.21  lbs.  of  steam  per  square  foot 
per  hour. 


0.21  X  965.8  =  200 
given  off  per  hour 
radiation. 


(approx.)   =  B.T.U. 
per    square    foot    of 


To  compute  the  radiation  required  in 
any  room: 

First:  Coihpute  the  B.T.U  required  to 
heat  the  air  in  the  room. 

Second:  Compute  the  B.T.U.  lost 
through  the  doors  and  windows. 

Third:  Compute  the  B.T.U.  lost  through 
the  walls,  floor  and  ceiling. 

For  atmospheric  radiation,  divide  the 
sum  of  these  results  by  200  and  the  quo- 
tient is  the  number  of  square  feet  of  at- 
mospheric radiation  required. 

For  steam  radiation,  (1  lb.  pressure), 
divide  the  sum  of  these  results  by  250, 
and  the  quotient  is  the  number  of  square 
feet  of  "straight  steam"  radiation  required. 

For  hot  water  radiation,  (water  at  170* 
F.),  divide  the  sum  of  these  results  by  165 
and  the  quotient  is  the  number  of  square 
feet  of  hot  water  radiation  required. 


Smokeless  Boilers  as  an  Answer  to  the 
Coal-Distribution    Problem 

"Smokeless"  boilers,  especially  those  of  the  down-draft  type,  designed  for  burning 
different  sizes  of  either  hard  or  soft  coal,  are  today  occupying  a  place  in  the  front  rank 
as  the  answer  to  the  problem  presented  by  the  United  States  Fuel  Administration  of 
requiring  the  supply  of  anthracite,  in  a  large  section  of  the  country  to  be  supplemented 
by  bituminous  coal.  The  difficulties  of  burning  soft  coal  in  the  ordinary  type  of  heater 
are  well  understood  and  in  both  old  and  new  installations  it  is  reasonable  to  expect 
that  the  coming  months  will  see  an.  expansion  in  the  sale  of  "smokeless"  boilers  that  will 
mark  a  new  epoch  in  the  history  of  the. heating  industry. 


Fortunately  for  the  country  there  are  a 
number  of  types  of  "smokeless"  boilers 
which  arc  well  suited  for  complying  suc- 
cessfully with  the  fuel  administration's  re- 
quirements, as  well  as  having  economy  fea- 
tures that  would  make  them  an  attractive 
commercial  proposition  under  any  conditions. 
Following  is  a  list  of  manufacturers  of 
"smokeless"  boilers  in  the  United  States,  re- 
vised to  date: 

WW  PRESSURE  STEAM   AND   HOT  WATER  BOILERS. 

American   Radiator   Co.,   Chicago,   III. 
John  Brennan  &  Co.,  Detroit,  Mich. 
Coatesville   Boiler  Works,   Coatesville,   Pa. 
Jesse  C.  Coogan,  Milwaukee,  Wis. 
Federal  Radiator  Corporation,  Newcastle,  Pa. 
Gumey  Heater  Mfg.  Co.,  Boston,  Mass. 
Harrisburg   Mfg.   &   Boiler   Co.,   Harrisburg, 

Pa. 
Hart   &  Crouse,  Washington,   D.  C. 
Herbert  Boiler  Co.,  Chicago,  111. 
Ideal  Heatmg  Co.,  Oskaloosa,  la. 
Illinois   Malleable  Iron  Co.,   Chicago,   111. 
Kanawha  Mfg.  Co.,  Charleston,  W.  Va. 
Kellogg-Mackay  Co.,  Chicago,  111. 
Kewanee  Boiler  Co.,  Kewanee,  111. 


Kroeschell  Bros.  Co.,  Chicago,  111. 
Lord  &  Burnham  Co.,  Irvington,  N.  Y. 
Molby  Boiler  Co.,  New  York 
Newport  Boiler  Co.,  Chicago,  111. 
Wm.  H.  Page  Boiler  Co.,  New  York. 
Peck-Williamson  Co.,  Cincinnati,  O. 
Peerless   Heater   Co.,   Pittsburgh,   Pa. 
Pierce,    Butler   &    Pierce   Mfg.    Corporation, 

New  York. 
Frank  Prox  Co.,  Terre  Haute,  Ind. 
Prudential  Heating  Co.,  Akron,  O. 
Richmond   Radiator   Co.,   New   York. 
H.   B.   Smith   Co.,  Westfield,   Mass. 
Spencer  Heater  Co.,  Scranton,  Pa. 
Thompson  Heater  Corporation,  Buffalo,  N.  Y. 
United  States  Radiator  Corporation,  Detroit, 

.Mich. 
Utica  Heater  Co.,  Utica,   N.  Y. 

FIRE  TUBE  BOILERS. 

Ames  Iron  Works,  Oswego,  N.  Y. 
John  Brennan  &  Co.,  Detroit,  Mich. 
Browncll  Co.,  Dayton,  O. 
Casey-Hedges  Co.,  Chattanooga,  Tenn. 
Freeman  &  Sons  Mfg.  Co.,  Racine,  Wis, 
Gem  City  Boiler  Works,  Dayton,  O. 
Harrisburg   Mfg.  &  Boiler   Co.,   Harrisburg, 
Pa. 
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Hawkes  Boiler  Co.,  Chicago,  III. 
Kewanee  Boiler  Co.,  Kewanee,  111. 
M,urray  Iron  Works  Co.,  Burlington,  la. 
John  O'Brien  Boiler  Works   Co.,  St.   Louis, 

Mo. 
Oil  City  Boiler  Works,  Oil  City,  Pa. 
Titusvillc  Iron  Co.,  Titusvillc,  Pa. 
Vogt  Machine  Co.,  Louisville,  Ky. 

ACCESSORIES    FOR    SMOKELESS   BOILER   OPERATION. 

Eureka  Smokeless  Furnace  Co.,  Chicago,  111. 

(Smokeless  Furnaces) 
Betson   Plastic  Firebrick   Co.,   Terre  Haute, 

Ind.,   (Fire  Brick) 

Newport  Adjustable  Magasine-Feed  Boiler. 

The  advantages  of  the  magazine-feed 
principle  in  heating  boilers  is  well  illustrated 
in  the  Newport  boiler  with  its  ad- 
justable magazine  throat  which  per- 
mits it  to  burn  the  various  sizes 
and  kinds  of  fuel.  The  idea  under- 
lying the  development  of  this  boiler 
was  to  make  the  advantages  of  the 
magazine  feed  possible  in  all  parts 
of  the  country  whatever  the  fuel 
available,  and  its  performance  dur- 
ing the  past  five  years,  it  is  stated, 
justifies  the  manufacturers'  greatest 
expectations. 

The  Newport  boiler  bums  all  coals 
from  buskwheat  to  range  anthracite 
coal,  coke  and  non-caking  nut  soft 
coals,   separately  or  mixed.    All   of 
these  coals  are  burned  on  the  self- 
feed  principle  and  it  is  claimed  that 
even  in  the  case  of  soft  coal  it  does 
this  with  less  attention  and  delivers 
a  more  uniform  heat  than  the  sur- 
face-feed     boiler.    The      adjustable 
throat  is  water-cooled  and  to  bum 
the  larger  sizes  of   fuel  the  throat 
is  extended  to  form  an  opening  as 
large    as    needed    for    the    proper 
feeding.    This   adjustment   also   au- 
tomatically   increases    the    thickness    of    the 
fuel   bed   to   the   required   depth   for  proper 
combustion.    To  burn  the  smaller  sizes,  the 
throat  is  readjusted  to   the  narrow  opening 
and  the  fuel  bed  is  again  decreased  to  the 
desired  depth. 

The  fuel  is  automatically  fed  through  the. 
adjustable  water-cooled  throat  onto  the  slop- 
ing grate  at  the  rate  required  to  meet  the 
temperature  condition  desired  and  assumes 
the  same  slope  as  the  grate,  thereby  main- 
taining an  even  fud  depth.  The  grate  bars 
are  in  two  pieces  so  that  with  a  short  stroke 
of  the  shaking  handle  only  the  lower  half  of 
the  fuel  bed  is  disturbed  while  with  a  longer 
stroke  the  upper  half  is  also  shaken.  This, 
together  with   the  patented  grate  bar,  per- 


mits an  even  cleaning  of  the  grates  with 
one  operation. 

The  Newport  is  designed  so  that  the  max- 
imum amount  of  heating  surface  is  ex- 
posed to  the  direct  action  of  the  fire.  The 
hottest  gases  first  come  in  immediate  contact 
with  the  crown  sheet  and  extensive  over- 
hanging fire  surfaces  The  direct  fire  sur- 
faces are  all  self  cleaning.  Special  emphasis 
is  laid  on  the  unusual  heat-absorbing  flue 
arrangement  whereby  the  flues  are  located 
below  the  fire  in  die  coolest  part  of  the 
boiler.  With  this  arrangement,  it  is  pointed 
out,  more  heat  is  absorbed  from  the  gases 
than  1^  possible  where  the  flues  are  in  the 
hottest  part  The  flue  surfaces  are  almost 
vertical  and  self  cleaning. 

All  water  ways,  both  above  the  fire  and  in 
the  flues,  are  thin,  vertical  and  unobstructed. 


SECTION       OF     NEWPORT     BOII^ER 
ADJUSTABI^E  MAGAZINE  PEED. 


WITH 


The  retum  water  enters  the  coolest  part  of 
the  boiler  at  the  rear  at  a  point  where  Ihey 
may  absorb  the  greatest  amount  of  heat  pos- 
sible from  the  flue  gases.  The  supply  out- 
lets are  located  immediately  above  the  direct- 
heating  surface  at  the  front  and  at  the 
hottest  part  of  the  boiler,  to  promote  rapid 
circulation  throughout  the  boiler  and  the 
greatest  possible  heat  absorption. 

The  boiler  is  designed  so  that  the  maga- 
zine is  extemal  to  the  boiler  proper.  With 
this  arrangement  essential  heating  surface  is 
not  sacrificed  for  fuel-carr3ring  capacity.  The 
magazine  capacity  it  is  stated,  is  double  that 
of  any  other  boiler  of  this  ts^e  which  makes 
coaling  necessary  only  once  a  day  in  the. 
coldest  weather  and  from  two  to  three  times 
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a  week  in  ordinary  weather.  The  ashpit  is 
unusually  large  and  high,  being  designed  to 
carry  several  days'  acumulation  of  ashes 
without  danger  to  the  grates. 

Another  exclusive  feature  of  this  boiler 
is  the  ashpit  spray  which  sprinkles  the  ashes 
to  eliminate  dust  in  their  removal.  Both 
steam  and  water  boilers  are  furnished  with 
metal  diaphragm  regulators  which  auto- 
matically operate  the  revolving  combined 
draft  and  check  damper  in  the  draft  box  at 
the  rear. 

The  return  inlets  are  4^  in.  above  the 
floor  level  permitting  the  boiler  to  be  used 
for  heating  garages,  greenhouses  and  other 
isolated  buildings.  The  water  line  of  the 
largest  sizes  is  only  4054  in.  above  the  floor 
level. 

The  Newport  boiler  is  of  the  cast-iron  sec- 
tional type  and  is  made  by  the  Newport 
Boiler  Co.,  Chicago,  in  a  variety  of  sizes  for 
both  steam  and  water. 


Molby  Magaxine-Feed  Down-Draft  Boiler. 

A  heater  that  is  successfully  meeting  the 
requirements  for  conserving  coal  and  labor 
is  the  Molby  magazine- feed  down-draft 
boiler,  which  is  designed  to  burn  both  anth- 
racite coal  of  various  sizes  from  pea  to 
stove,  and  free-btuning  bituminous  coal  2  in. 
and  smaller. 

The  Molby  boiler  is  built  on  the  down- 
draft  principle  of  combustion  and  has  two 
grates,  a  water  grate  and  a  shaking  grate 


CONSTRUCTION        OF         MOI^BY        BOILER, 
SHOWING   MAGAZINE   FEATURE. 


practically  at  right  angles  to  each  other.  The 
water  grate  is  formed  by  water  sections  with 
gas  ports  between  and  lies  along  the  side 
of  the  fire.  The  shaking  grate  is  at  the 
bottom  of  the  Ere  and  is  horizontal.  The 
coal  is  fed  through  a  magazine  at  the  top 
of  the  Ere  and  feeds  gradually  down  into  the 
fire-pot,  as  the  coal  is  burned  away  beneath. 
The  magazine-feed  provides  a  residue  of 
coal  to  carry  the  fire  for  long  firing  periods. 
The  draft  is  taken  in  tmder  the  magazine 
and  the  air  supporting  combustion  passes 
downward  and  through  the  fire.  As  the 
gases  are  released  from  the  coal  they  pass 
downward  and  through  a  water  grate  to  a 
combustion  chamber  where  in  flowing  through 
at  a  high  velocity  they  are  thoroughly  mixed 
and  consumed. 

The  soot  and  smoke  from  the  coal  is  con- 
sumed by  being  pulled  downwards  through 
an  incandescent  body  of  fire  and  the  other 
combustible  and  heat-giving  products  of  the 
fuel  are  consumed  in  the  fire-box  of  the 
heater.  The  gases  burn  out  into  the  com- 
bustion chamber  in  a  flame  and  pass  over 
the  large  heating  surfaces  of  the  boiler,  to 
give  the  greatest  possible  heat  absorption 
and  efiiciency. 

The  fire  is  always  kept  opposite  the  water- 
grate  and  above  the  tops  of  the  gas  ports 
in  order  to  keep  the  combustion  end  of  the 
fire  and  the  combustion  chamber  always  at  a 
high  temperature.    The   steam  pressure  and 
the  temperatures,   it  is  stated,  do  not  drop 
when  coal  is  added  to  the  fire,  but  a  con- 
stant   temperature   is    maintained    For    this 
reason  it  is  never  necessary  to  rush 
the  fire  after  every  firing  period  to 
make   up   the  losses   through   firing 
and  it  prevents  Ibss  of  fuel  through 
unburned  gases. 

With  the  down-draft  boiler  it  is 
necessary  to  have  a  tight  chimney 
flue  of  proper  area  and  height.  The 
boiler  should  be  ample  to  take  care 
of  the  load  easily.  The  boiler  should 
be  carefully  set  and  cemented  to 
prevent  the  short  circuiting  of  the 
gases  or  the  taking  in,  to  the  boiler 
itself,  of  large  quantities  of  cold 
air.  The  air  supporting  combustion 
should  pass  through  the  fire  and 
through  the  water-grate.  The  boiler 
should  receive  proper  care  and  at- 
tention. Fifty  per  cent  of  the  labor 
in  attention,  however,  is  saved  over 
the  ordinary  boiler  on  account  of 
the  magazine-feed  feature. 

The  adjustable  magazine  feature 
of  the  Molby  boil*er  is  such  that  it 
can  be  readily  adjusted  for  burning 
anthracite  coal  from  pea  to  stove 
size.    Larger    sizes    of    coal    than 


Digitized  by 


Google 


66 


THE  HEATING  AND  VENTILATING  MAGAZINE 


1918 


this  are  .  not  desirable  for  low-pressure 
heating.  The  magazine  that  is  suitable  for 
pea  coal  will  not  readily  feed  nut  or  stove 
size.  In  burning  bituminous  coal  only  the 
free-burning  variety,  the  manufacturers  state, 
should  be  used  in  a  magazine- feed  boiler. 
The  best  coal  is  always  the  cheapest.  The 
results  of  any  installation  are  proportion- 
ately good  or  bad  depending  upon  the  heat- 
ing value  of  the  coal  used  and  the  chimney 
drafts.  The  capacity  of  the  boiler  depends 
on  the  quantity  of  coal  that  can  be  properly 
consumed.  This  depends  on  the  size  boiler 
and  the  chimney  draft.  A  down-draft  boiler 
properly  set  and  with  a  good  chimney,  it  is 
stated,  provides  the  highest  efficiency  and  the 
greatest  economy  in  operation.  A  boiler  of 
this  principle  should  release  and  bum  the 
gases  thoroughly.  The  mixing  of  gas  and 
oxygen  is  accomplished  as  the  gases  pass 
into  the  combustion  chamber  under  good 
draft  at  a  high  velocity.  The  saving  of  fuel 
and  labor  may  be  such  that  the  installation 
of  one  of  these  boilers  becomes  an  invest- 
ment paying  many  times  the  legal  rates  of 
interest  on  the  capital  invested. 

This  heater  is  manufactured  by  the  Molby 
Boiler  Co.,  Inc.,  101  Park  Avenue,  New 
York.  The  31 -in.  and  47-in.  sizes  have  two 
distinct  fire  pots  and  magazines.  One  side 
only  need  be  fired  in  mild  weather. 


A  Boiler  with  Two  Combustion  Chambers 
and  Two  Grates. 

Among    the    noteworthy    feature    of    mn- 
st ruction  of  the  Monarch  down-< 
less    boiler,    manufactured    by    t] 
Page    Boiler    Co.,    New    York, 
combustion    chambers  and   grate 
directly    above    the    other.    The 
chamber  is  supplied  with  green 
inous    coal    which,    burning    dow 
through   the   grate,   disintegrates 
ignites,  liberating  its  volatile  gas 
resultant    incandescent    coke    dr 
upon    the    lower    grate    where    i 
dnues  to  burn.  Additional  air  is 
upward     through     the     lower 
grate  and  through  this  incan- 
descent   coke    bed    where    it 
unites    with    the    gases    from 
the  upper  grate.    In  this  man- 
ner   a    hot    mixture    of    the 
proper  proportions  may  be  ob- 
tained   for    complete   combus- 
tion. 

These  gases  then  pass  back 
of  the  bridge  wall  section 
where  they  turn  upward  and 
pass  to  the  front  Uirough  the 
two  outer  boiler  flues  and  again  to  the  rear 


through  the  center  flue  to  the  smoke  pipe, 
thereby  the  heat  units  are  absorbed  by  tiie 
heating  surfaces  of  the  boiler. 

The  emission  of  smoke  shows  that  these 
rich  gases  are  not  being  th<5roughly  con- 
sumed, escaping  unburned  up  the  chimney, 
as  is  evidenced  where  soft  coal  is  burned  in 
the  ordinary  up-draft  boiler,  it  being  im- 
practicable in  such  types  to  supply  the  rapidly 
liberated  gases  with  sufficient  air  pre-heated 
to  the  proper  temperature  to  ignite  and  con- 
sume them   thoroughly. 

The  upper  grate  is  cast  integral  with  the 
boiler  section,  each  bar  being  hollow  the 
same  as  the  boiler  section  of  which  it  is  a 
part  The  inside  area  is  ample  to  provide 
for  free  circulation  and  every  part  is  backed 
by  water  to  prevent  its  burning.  The  spaces 
between  the  grates  and  their  hollow  projec- 
tions are  proportioned  to  allow  for  the  pass- 
age of  the  requisite  supply  of  air  for 
complete  combustion. 

The  water  grate  also  forms  an  effective 
part  of  the  heating  surface  in  the  boiler. 

In  the  operation  of  this  boiler  no  fuel 
supply  is  required  for  the  lower  or  secondary 
grate,  the  upper  only  being  charged  and  an 
occasional  slicing  through  the  openings  pro- 
vided in  front  section  on  a  level  with  the 
grate  is  all  that  is  necessary  to  maintain  an 
even  fire.  The  lower  grate  should  be  shaken 
occasionally  to  relieve  it  of  accumulated 
ashes. 


MONARCH  DOWN-DRAFT  SMOKELESS  BOILER. 
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Imperial  '^Super-Smokeless*'  Boilers. 

What  is  described  as  the  latest  develop- 
ment in  low-pressure  cast-iron  boiler  con- 
struction is  embodied  in  the  Imperial  "Super- 
Smokeless"  Boiler,  manufactured  by  the 
Utica  Heater  Co^  Utica,  N.  Y.  This  boiler, 
it  is  pointed  out,  combines  simplicity  of  con- 
struction and  design  with  efficiency,  ease  of 
operation  with  economical  results,  and  elimi- 
nation of  objectionable  smoke  with  the  use 
of  even  the  cheapest  grades  of  coal.  It  is 
also  adapted  for  burning  hard  coal  or  coke. 

As  will  be  noticed  from  the  illustration,  the 
Imperial  "Super-Smokeless"  boiler  is  an  up- 
draft  single-grate  type  of  boiler.  The  rear 
of  the  firebox  is  formed  by  a  hollow  baffle 
or  "water  curtain"  section  surfaced  with  a 
special  high-fire-test  cement,  which,  it  is 
stated,  will  stand  a  much  higher  temperature 
without  fusing  than  it  could  ever  be  sub- 
jected to  in  a  heating  boiler. 

The  products  of  combustion  rise  in  the 
firebox,  coming  into  contact  with  the  direct 


flues,  taking  the  place  of  the  unburned  gases 
in  the  ordinary  type  of  boiler.  These  hot 
gases  in  their  travel  ignite  or  burn  any  un- 


TILE     FIRE    WALL     IN     IMPERIAL     BOILER 

WHICH  SERVES  TO  BREAK  UP  SOOT 

PARTICLES. 


consumed    gases,    superheat    the    steam    and 
serve  to  keep  the   flue   surfaces  clean. 

These  boilers   are  made   in   a  wide   range 
of  sizes   for  both  steam  and  water. 


CONSTRUCTION        OF        IMPERIAL 
SMOKELESS  BOILER. 


SUPER- 


overhanging  fire  surface,  thence  flow  toward 
the  rear  and  strike  against  the  super-heated 
surface  of  the  "water-curtain"  which  serves 
also  to  break  up  many  of  the  soot  particles. 
As  soot  and  smoke  consist  largely  of  car- 
bon, it  is  important  that  a  high  temperature 
of  this  carbon  and  of  oxygen  be  obtained  at 
the  moment  of  union.  In  the  Imperial  boiler, 
this  is  accomplished  by  its  hot  blast  chamber. 
Adjustable  inlets  on  each  side  of  the  heater 
allow  cold  air  to  enter  at  both  sides  of  the 
boiler.  This  air,  after  being  intensely  heated, 
is  injected  into  the  combustion  chamber  at  a 
point  where  it  will  meet  the  smoke  and  soo*t 
just  as  they  leave  the  baffle  wall,  broken  up 
in  a  condition  where  they  will  readily  com- 
bine. The  manufacturers  characterize  the 
result  as  "the  most  nearly  perfect  combus- 
tion that  has  ever  been  obtained."  A  white 
flame  is  produced  which  travels  through  the 


The    Use    of    Incensely    Heated    Air    to 
Accomplish     Smokeless     Com- 
bustion. 

It  is  times  like  the  present  in  which  na- 
tions check  up  on  their  extravagant  and 
wasteful  methods  that  give  added  value,  in 
the  eyes  of  the  public,  to  devices  of  con- 
servation and  increased  efficiency.  The  small 
percentage  of  available  heat  units  in  a  ton 
of  coal  which  we  have. utilized,  although  long 
a  subject  of  study  and  discussion  by  engin- 
eers, has  been  largely  ignored  by  the  public. 
The  public  has  been  absorbed  in  other  mat- 
ters. Money  has  been  comparatively  easy  to 
obtain  and  the  public  has  "muddled  through," 
as  a  rule,  leaving  the  matter  with  the 
engineers. 

Smoke  with  its  dirt  and  waste  has  been 
the  subject  of  law-makers  and  economists 
for  years,  but  smoke  is  still  with  us.  Now, 
however,  the  situation  has  changed.  The 
nation  must  husband  its  resources  of  which 
coal  is  one  of  the  most  important.  The  na- 
tion must  cut  QUt  losses,  both  in  health  and 
materials,  caused  by  smoke. 

Applied  science  has  found  the  key  to  the 
problem  in  the  conditions  under  which  air 
enters  the  fire-box  of  the  furnace  and  how 
it  is  handled  after  it  is  in  there. 

Cold  air  is  not  burnable.  Intensely  heated 
is    instantaneously    combustible    an4»    when 
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FJkKKA    SMOKKLESS    Fl'ltNACE    INSTALLED 
i-\   OKDINAlcy    FlUE-WJX    BOILER. 

mixed  with  cr^al  ga^s,  bursts  into  almost  in- 
candetcem.e,  40  intense  is  its  heat  This  is 
n'yt  a  f'w  priciple  in  heating;  it  is  an  old 
one,  but  fjtic  which  has  been  only  partiaMy 
or   indifferently   applied. 

One  device  which  harnesses  this  law  into 
workable  form  is  the  construction  of  the 
tire-lxix  interior,  known  as  the  Eureka 
smokebs*  furnace.  This  device  has  been  on 
the  market  for  the  oast  three  year*:  and  the 
marufaxtu-crs  <»tatc  that  the  severest  com- 
parative iest%  by  engineers  and  architects 
has  prorlijrc'rj  intreased  proofs  of  the  valu«» 
of  the  rl<vi<e  for  the  better  utilization  of 
coal  and  the  prevention  of  smoke  in  soft  coal 
comby^tion. 

I*  v'lil  l>c  noted  in  the  construction  of  thi 
furnace,  which  is  shown  in  the  accompanyinr 
i!lustratio;,s.  tnat  the  hot  air  la  uoi  only  dis- 
tributed   over    the    coal    bed,    but    is   also    in- 


ARRAXGEMEXT      FOR      ADMmTXG      SL-PER- 
HEATED     AIR     TO     COMBLSTIOX     CHAM- 
BER   OF    ErREK.\    SMOKELESS    FL'R- 
KACE. 

p  rature.  before  entering  tlie  boflcr  tabes. 
This  device  is  manufactured  by  the  Ext- 
r^-ka  Smokeless  Famace  Co^  Chamber  of 
Commerce  Building.  Chicago.  TL.  and  ibc 
company  writes  that  eigineers  and  architects 
have  a  great  op — rtmiity  to  make  a  decide** 
"iit"  witn  their  clients  by  spcdfjring  the 
Eureka    smokeless    famace    for   their   dicnti 


Plastic    Fire    Brick    as    a    Sobstitiite     for 

Blocks      or      Bricks      Requiring 

Mortar. 

In  view  of  the  scarcity  of  brick  blocks 
considerable  interest  attaches  to  the  use  of 
Betson's  plastic  fire-brick  for  making  boiler 
fu-nace  linings.  This  product  is  described 
«<;    superior    to    blocks    or    bricks    which    rc- 


BlvTSOX'S      PLASTIC      FIRE      BRICK       BEING 

AIPLirn        WITH         MALLET.         IT         IS 

SMOOTH KD    WITH    A    TROWEL. 

:ii         r-nti-    and    which    are    likely    to    fall 

i.iu:  K.\    SMm:     I.;;    -;    rrRNACi'    IX    oPi.RA-       ""'•        rrrn<r  air  in  leakage. 
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other  kinds  of  boilers,  plastic  fire-brick  has 
been  found  to  be  a  money-saver.  It  is  espe- 
cially designed  for  forming  jointless,  one- 
piece  fnrnace  linings  in  new  or  old  settings. 
It  is  made  of  selected  refractory  materials 
and  is  subjected  to  a  special  mechanical 
preparation  to  eliminate  expansion  and  con- 
traction from  temperature  changes,  thus 
making  solid  monolithic  linings  possible.  It 
comes  in  barrels  in  a  moist,  plastic  condition 
ready  for  use. 
A  further  advantage  of  this  product  is  that 


BETSON'S    PLASTIC    FIRE    BRICK    AS    USED 
FOR    LINING    OF    FURNACE    OF    RETURN- 
TUBULAR    BOILER. 

anyone  can  apply  it,  as  it  is  an  easy  matter 
to  make  the  forms,  while  •  sometimes  forms 
are  not  needecl.  After  taking  out  the  former 
lining  of  fire  brick,  a  lining  of  Betson's  is 
built  up  to  the  same  thickness  by  placing  it 
in  chunks,  consolidating  it  with  a  mallet  and 
smoothing  with  a  trowel.  After  a  few  hours' 
drying  with  a  light  fire,  the  lining  is  ready 
for  regular  hard  service. 

The  complete  Betson  lining  has  no  joints 
to  leak  air  and  gases,  no  fire  clay  or  mortar 
to  break  and  fall  out  and  no  bricks  or  blocks 
to  crack  or  spall.  Injuries  to  side  walls  by 
firing  tools,  it  it  added,  do  not  weaken  the 
lining  as  a  whole  and  are  easily  patched. 
This  material  is  also  used  as  a  substitute 
for  special  forms  of  bricks  or  blocks  as.  for 
•example,  where  the  front  headers  of  hori- 
zontal water-tube  boilers  rest  upon  the  front 
arch.  It  is  also  used  for  front  arches,  side 
walls,  bridge  walls,  rear  arches,  and  baffles. 
The  maniifacturer  is  the  Betson  Plastic  Fire 
Brick  Co.,  Rome,  N.  Y.,  and  the  company 
states  that  its  product  is  carried  in  stock  in 
all  of  the  principal  cities  of  the  United 
States  and  can  be  obtained  quickly. 
♦ 

House    Heating    with    Kerosene. 

Hf:\t  Your  House  with  Kerosene  is  the 
advce  contained  in  a  circular  issued  by  the 
Doble- Detroit  Steam  Motors  Co.,  Detroit, 
M  ch.,  devoted  to  the  Doble  system  of  heat- 
ini^  with  kerosene  oil.  This  system  is  de- 
s'j^necl  to  burn  liquid  fuel  in  an  afomized 
condiiion.     It    can    be    used,    it    is    stated,    in 


any  type  of  house-heating  apparatus.  The 
apparatus  consists  of  a  small  combustion 
chamber,  which  is  placed  in  the  ash-pit 
space  of  the  furnace.  A  cast-iron  pipe 
bolted  to  the  combustion  chamber  projects 
through  the  ash  pit  opening.  The  blower 
assembly  is  bolted  to  a  flange  on  the  cast 
iron  pipe  connecting  with  the  combustion 
chamber. 

The  motor  to  drive  the  blower  is  bolted 
to  the  blower  casing.  A  small  float  chamber 
alongside  of  the  blower  receives  the  fuel  by 
gravity  from  a  tank  which  may  be  placed  in 
any  convenient  position  in  the '  cellar.  By 
arranging  the  tank  near  a  window  ,  it  can  • 
be  filled  from  outside  the  house. 

A  small  pipe  line  from  the  fuel  tank  con- 
veys the  fuel  by  gravity  to  the  float  cham- 
ber. 

A  connection  from  any  electric  light  socket 
furnishes  current  for  the  motor  which  drives 
the  blower.  The  blower  takes  air  through 
the  inlet  opening  and  feeds  the  air  at  high 
velocity  through  the  outlet  passage  of  the 
blower.  In  the  outlet  passage  a  fuel  nozzle 
is  located,  the  stem  of  which  is  connected 
with  a  pipe  from  the  float  chamber.  As  the 
forced  draft  of  the  blower  rushes  through 
the  fuel  nozzle  it  draws  the  fuel  from  the 
float  chamber  and  feeds  a  continuous  spray 
of  oil  into  the  combustion  chamber.  The 
fire  is  started  by  a  gas  pilot  light  located  in 
the  combustion  chamber. 

A  thermostat,  placed  in  one  of  the  upper 
rooms,  regulates  the  fire  according  to  the 
desired  temperature.  When  the  room  tem- 
perature reaches  the  point  at  which  the 
thermostat  is  set  to  operate,  the  electric 
circuit  to  the  motor  is  broken  so  that  the 
blower  stops  feeding  fuel  into  the  com- 
bustion chamber  and  the  fire  goes  out. 

When  the  room  temperature  drops  and  the 
thermostat  again  makes  the  electric  contact 
to  the  motor,  the  fuel  is  ignited  by  the 
Fmall  pilot  light  in  the  bottom  of  the  com- 
bustion  chamber. 

The  fire  is  therefore  turned  on  and  off 
automatically,  depending  upon  the  variation 
of  the  room  temperature,  and  requires  no 
att<ntion   after  the   first   lighting  of   the   fire. 

The  circular  also  gives  some  co^t  f.-TUies 
compared  with  coal,  taking  1  lb.  of  coal  at 
10(K)0  B.T.  U.  and  1  lb.  of  kerosene  at 
19.832  H.  T.  U.  On  this  basis  the  cost  of  15 
tens  of  ci  al  at  $10.50,  together  with  the 
care  of  the  furnace  and  removing  ashes  dur- 
ing six  months,  would  come  to  $217.50.  For 
the  same  period  and  service  1793  gal.  of 
kerosene  at  12  cents  per  gallon  would  be 
needed.  This  would  come  to  $215.16  to 
which  should  be  added  electric  current  for 
six  moiitlis  amounting  to  $12.00,  or  a  total 
cost   of   $227.16. 
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Automatic  Drmft  and  Temperature  Regula- 
tion a  Cure  for  Fuel  Waste. 

Very  few  house  holders  really  enjoy  the 
maximum  economy  and  efficiency  of  their 
heating  plants.    Many  owners  think  they  are 


SPRING  MOTOR  USED  WITH  HONEYWEI,!* 
SYSTEM   OP   AUTOMATIC   DRAFT   AND 
TEMPERATURE  REGULATION. 

getting  the  most  out*  of  the  fuel  they  burn,  but 
have  been  greatly  surprised  at  still  further 
fuel  economy  that  they  have  accomplished 
by  the  use  of  a  more  sensitive  method  of 
regulating  the  burning  by  the  constant  super- 
vision of  the  draft  adjustments.  This  is  pos- 
sible by  the  thernnostatic  system  of  draft 
regulation. 
Fuel  waste  in  burning  occurs  during  those 


large  quantity  of  fuel  and  heat  is  unneces- 
sarily used  before  the  fire  is  reduced  to  the 
normal  rate  of  burning. 

Again,  when  the  weather  turns  cold  and 
drafts  are  not  turned  on  promptly  enoogfa, 
the  fire  may  smolder  low  and  even  go  oat, 
requiring  additional  unnecessary  quantities  of 
kindling  and  coal  to  rebuild  the  fire,  with  dis- 
comfort in  the  meantime. 

The  automatic  temperature  regulator  es- 
tablishes a  thorough  co-operation  between  out- 
side weather  and  inside  temperature  and  the 
rate  of  burning  fuel.  The  temperature  regu- 
lating devices  offered  today  on  the  market 
have  reached  a  very  high  degree  of  perfec- 
tion. They  have  many  very  desirable  features, 
such  as  turning  off  the  drafts  in  the  evening 
and  turning  them  on  again  in  early  morning 
so  that  the  house  s^all  be  comfortable  at 
rising  time. 

The  motors  which  operate  the  dampers  are 
made  to  run  by  gravity,  clock  spring,  or 
electricity.  The  present-day  thermostat  which 
regulates  the  temperature  in  the  rooms  and 
telegraphs  the  orders  down  to  the  motor 
operating  the  drafts  of  the  boilers,  are  ex- 
ceedingly accurate  and  efficient  A  difference 
of  one  degree  in  the  temperature  of  the  room 
from  that  required  by  the  thermostat  will 
affect  its  sensitiveness  and  turn  on  the  drafts 
so  that  the  fire  in  the  boiler  may  catch  up. 

The  installation  of  automatic  draft  regula- 
tion on  any  boiler  or  furnace  is  a  guarantee  of 
fuel  savings.  The  selling  of  such  devices  as 
these  this  year  is  in  accord  with  the  sug- 
gestions of  the  United  States  Fuel  Adminis- 
tration which  in  its  bulletins  emphasizes  very 
strongly  the  great  benefits  of  automatic  draft 
and  temperature  regulation. 


Marvel   Motor  Valve. 

The    accompanying    illustration    shows   the 
Marvel    Motor   Valve,   described  in  the  Au- 


Front. 


Back. 


EIGHT-DAY       CLOCK      THERMOSTAT      USED 
WITH    HONEYWELL    SYSTEM    OP    AUTO- 
MATIC   DRAFT    AND    TEMPERATURE 
REGULATION. 

forgotten  periods  when  some  one  leaves  the 
drafts  a  little  too  long  or  doesn't  turn  them 
on  soon  enough  to  meet  the  changing  condi- 
tion of  the  weather.  Too  much  air  through 
the  fire  will  speed  it  up  and  it  soon  gains  in 
momenttun.  Its  lively  burning  will  either 
rapidly  consume  all  the  fuel  in  the  fire  pot  or 
require  more   to   be   thrown  on,   so  that  a 


MARVEL   MOTOR  VALVE 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


71 


gust  i&sue,  for  radiator  and  valve  coi^trol. 
It  is  made  by  the  American  Thermostat  Co., 
Newark,  N.  J.,  and  consists  of  a.  Gorton 
type  quarter-turn  packless  cone  valve  to  the 
post  of  which  is  directly  connected  the  mas- 
.  ter  Marvel  Valve  Motor,  non-reversing  and 
universal,  operating  on  either  alternating  or 
direct  current  of  110  volts.  Where  steam  or 
hot  water  circulati6n  is  constant,  it  is  possi- 
ble with  the  device  to  control  individual 
radiator  units  or  a  connected  system  of  units 
when  used  in  connection  with  the  company's 
system    of    temperature    regulation. 


Heating  Garages  by  a  New  Method. 

What  is  described  as  the  first  successful 
device  by  which  a  garage  can  be  heated  by 
hot  water  from  a  steam  or  vapor  boiler 
located  in  the  residence,  has  been  brought 
out  by  the  Excelso  Specialty  Works,  Buffalo, 
N.  Y.  The  Excelso  method,  as  it  is  called, 
is  also  used  with  success  in  heating  water 
for    domestic   use   with    or   without   thermo- 


SECTIONAL    VIEW    OF 

PvrPTQO    WATFw  EXCELSO     WATER     HEAT- 
HEATER  "       ER.     SHOWING     INTER- 
lOR   CONSTRUCTION. 

static  control.  Its  cost  is  said  to  be  far  less 
than  installing  a  coil  and  manhole  in  a 
storage  tank.  It  can  also  be  used  with  or 
without  the  storage  tank,  either  singly  or  in 
multiples. 

The  Excelso  water  heater  itself  is  a  one- 
piece  casting  having  two  separate  chambers. 
It  has  an  inner  wall  of  corrugated  form  to 
give  extended  heating  surface.  The  water 
circulates  through  the  outer  chamber  and  is 
heated  by  steam  or  boiling  water  in  the 
inner  chamber. 

For  heating  garages  an  important  feature 
of  its  usefulness  is  in  such  cases  where 
direct  underground  steam  lines  to  the  garage 
are  higher  than  the  water-line  in  the  boiler. 
Where  such  conditions  are  met  the  heater 
may  be  connected  to  the  residence  boiler  and 
the  hot  water  pipes  run  underground  to  the 


TYPICAL       INSTALLATION       OF       EXCELSO 
METHOD      FOR      HEATING      GARAGE. 

garage  radiation,  using  either  city  pressure, 
an  expansion  tank  in  the  house  or  garage,  or 
loops.  Users  are  advised  to  install  at  least 
one  heater  below  the  water-line  of  the  boiler 
in  the  residence.  If  additional  capacity  is 
required  it  may  be  installed  above  the  water- 
line  and  live  steam  used  to  heat  the  water. 
This  method  of  installation,  it  is  pointed  out, 
prevents  freezing,  because  the  heater  in- 
stalled below  the  water-line  is  always  work- 
ing even  though  there  is  no  steam  in  the 
boiler  or  the  fire  is  banked. 

The  heater  is  made  in  four  sizes.  Where 
steam  at  5  lbs.  pressure  is  used  and  the 
water  is  heated  from  45**  to  155*  during  a 
three-hour  period  the  tank  capacities  of  each 
heater  range  from  40  gal.  to  400  gal. 


New  Features  Embodied  in  Trane  Thenno 
Traps  and  Vents. 

A  steam  trap  which  is  being  widely  used 
for  new  installations  and  especially  for  re- 
modeling work  in  factories,  is  made  by 
the  Trane  Co.,  La  Crosse,  Wis.,  and  is 
known  as  the  Trane  thermo  trap.    A  unique 


CONSTRUCTION    OF    TRANE   THERMO    TR2AP, 

SHOWING      SELF-ALIGNING      STEM 

INSIDE     DIAPHRAGM. 

feature  of  this  valve,  which  is  shown  in 
Fig.  I,  is  its  distinct  type  of  diaphragm 
which  is  self-aligning,  as  well  as  adjustable. 
The  expansion  member  is  a  2  in.  metal 
diaphragm  made  of  phosphor  bronze.  It 
is  filled  with  a  sensitive  liquid  which  leaves 
the    diaphragm    normally    compressed    and 
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gives  a  maximum  expansion  of  about  3-16 
in.  The  self-aligning  stem  inside  the  dia- 
phragm serves  to  prevent  the  stem  from 
getting  out  of  alignment  either  on  the  job 
or  through  roU(gh  handling  in  shipping 
besides  giving  assurance  that  the  plunger 
will  seat  properly  when  the  job  is  in  oper- 
ation. 

Another  notable  feature  of  this  trap  is 
the  outside  adjustment  by  which  any  de- 
sired readjustment  may  be  secured  while 
the  system  is  in  operation  by  removing 
the  plug  on  top  of  the  valve  and,  with  a 
screw  driver,  turning  the  diaphragm  to 
any  position. 

The  seat  in  the  Trane  trap  is  beveled  and 
is  below  the  floor  of  the  trap  which 
slopes  down  to  it  on  all  sides,  making  it 
self-cleaning.  The  action  of  the  diaphragm 
is  described  as  quick  and  positive. 


Trane  Exhaust  Air  Valve  and  Float  Vent 
Trap. 

A  new  device  known  as  the  Trane  air 
exhaust  valve  has  recently  been  developed 
by  the  Trane  Co.,  replacing  the  thermo 
trap  used  on  top  of  the  Trane  receiver. 
It  is  found  that  its  design  makes  it  better 
adapted  for  venting  large  volumes  of  air 
freely  and  preventing  the  escape  of  steam. 

The  valve  is  made  with  the  well-known 
Trane  phosphor-bronze  diaphragm  with  the 


SECTION     OF    TRANE     FLOAT     VENT     iRAP. 

valve  seat  on  top.  The  long  plunger  motion 
accounts  for  the  free  venting  of  large 
volumes  of  air.  While  there  is  little  resis- 
tance to  the  escape  of  air  past  the  aluminum 
disc  resting  on  a  seat,  it  serves  as  a  check 
in  preventing  air  from  passing  back  into 
the  system. 

To  meet  the  demand  for  a  valve  which 
will  prevent  the  escape  of  water,  besides 
accomplishing  all  that  the  air  exhaust  valve 


does,  the  company  has  developed  a  device 
known  as  a  float  vent  trap.  A  valve  of 
this  kind  is  useful  in  places  suflficiently 
above  the  water-line  to  make  the  volume 
secured  by  the  use  of  a  receiver  unneces- 
sary. Also  vapor  systems  for  disconnected 
garage  buildings  with  overhead  systems, 
no  basements,  etc.,  can  be  better  designed 
by  using  a  valve  of  this  kind.  It  is  also 
valuable  for  improving  the  operation  of 
poorly-designed,  straight  steam  plants  by  con- 
necting it  on  the  end  of  the  main  return. 

This  valve  has  simply  the  sliding  float  in 
addition  to  the  features  of  the  air  exhaust 
valve. 

As  shown  in  the  illustration  the  large 
brass  float  with  the  hollow  tube  rest  and 
slides  upon  the  diaphragm  pin  so  that  the 
float  can  rise  independent  of  the  diaphragm 
or  be  forced  up  by  it  to  close  the  plunger 
against  the  seat.  Either  steam  striking  the 
diaphragm,  or  water  lifting  the  float  will  close 
the  valve.  Air  has  easy  passage  through  the 
large  ports  for  venting.  The  aluminum  disc  is 
used  here  also  to  prevent  air  entering  the 
system. 


Unit  Portable  Hot-Blast  Heaters. 

In  discussing  the  use  of  unit  hot  blast 
heaters,  at  the  recent  summer  meeting  of  the 
heating  engineers'  society,  a  description  was 
given  of  the  "ABC"  unit  heater.  This  heater 
is  so  built  that  air  from  within  the  room  can 
be  recirculated  or  a  pipe  can  be  attached  to 
extend  through  the  wall  or  through  the  roof 
to  heat  and  circulate  fresh  air.  The  heaters 
are  especially  useful,  it  is  stated,  for  heat- 
ing additions  to  buildings  where  it  is  not 
practicable  to  extend  the  main  heating  sys- 
tem and  for  similar  special  cases. 

The  base  of  the  heater  is  divided  by  a 
partition  in  the  center,  making  two  separate 
chambers,  one  for  the  live  steam  side,  the 
other  for  the  return.  There  is  an  internal 
water-seal  at  one  side  of  the  base  to  pre- 
vent the  steam  from  blowing  into  the  return 
s'de  before  passing  through  the  pipes.  Into 
the  top  of  this  base  is  screwed  a  nest  of 
steam  pipes  which  are  built  up  in  return 
loops.  The  disc  fan  at  the  top  is  driven  by 
a  small  impulse  turbine  mounted  on  a 
bracket  outside  the  jacket.  Steam  is  ad- 
mitted to  the  intake  of  the  turbine  and 
passes  from  the  turbine  and  exhaust  pipe 
into  the  heater  base,  thus  using  the  steam 
for  heating. 

These  heaters,  which  are  made  by  the 
American  Blower  Co.,  Detroit,  Mich.,  arc 
furnished  in  capacities  ranging  from  1790  to 
2070  C.  F.  M.  with  corresponding  B.T.U. 
per    hour    of    180,000    to    236.000,    and    with 
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Louis,  Mo.  As  will  be  noticed  from  the 
illustration  this  heater  is  constructed  of 
steel  plates  and  angles.  The  upper  part  is 
occupied  by  coils  of  steam  pipe,  arranged  so 
that  they  may  readily  be  removed  for  re- 
pairs. A  blower  is  placed  beneath  them  in 
the  same  enclosure.  Air  is  drawn  in  by  the 
fan    from   two   sides   and   is    forced   upward 


ABC     UNIT     HOT-BLAST     HEATER. 

steam  pressures  ranging  from  40  to  100  lbs. 
gauge.  Where  desired  the  fan  may  be 
driven  by  motor  or  by  belt. 


Another  type  of  unit  heater  described  at  the 
same  meeting  is  the  Baetz  air  heater,  manu- 
factured   by    Skinner    Bros.    Mfg.    Co.,    St. 


STURTEVANT     UNIT     HOT     BLAST    HEATER. 


BAETZ    AIR    HEATER.    SHOWING    FAN    AND 
HEATING    COILS. 


against  the  steam-heated  coils,-  passing  out  at 
the  top  as  heated  air.  A  convenient  line 
shaft,  a  small  engine  or  a  motor  may  be 
used  to  propel  the  fan.  The  illustration 
shows  where  the  steam  and  return  connec- 
tions are  made.  The  point  is  made  that 
when  a  small  steam  engine  is  used  for  driv- 
ings the  fan  the  exhaust  steam  from  the 
engine  can  be  piped  direct  into  the  heater 
coils. 

The  Baetz  heaters,  it  was  stated,  are  in 
successful  operation  in  many  large  foundries 
and  industrial  plants. 

Still  another  type  of  unit  heater,  not  de- 
scribed at  the  meeting,  is  manufactured  by 
the  B.  F.  Sturtevant  C6.,  Hyde  Park,  Mass., 


Digitized  by 


Google 


74 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Sept 
191S 


and  is  also  illustrated  herewith.  This  unit  is 
equipped  with  a  turbine-driven  disc  fan  and 
discharges  the  heated  air  at  the  bottom  along 
the  floor.  It  is  especially  recommended  for 
heating  shops,  roundhouses,  and  industrial 
buildings.  The  Sturtevant  individual  heater 
unit  requires  but  one  steam  pipe  and  is  ar- 
ranged so  that  the  exhaust  steam  from  the 
turbine  may  be  used  in  the  coils. 

This  heater  consists  of  a  disc  fan  mounted 
on  the  top  of  a  sheet-metal  casing  and  ar- 
ranged to  discharge  the  air  down  across 
Vento  radiation  enclosed  in  the  casing. 
The  outlet  discharge  is  at  the  bottom  and  is 
designed  to  discharge  the  air  in  a  horizontal 
direction  along  the  floor. 

The  fan  is  arranged  for  operation  by  a 
direct-connected  motor,  direct-connected  steam 
turbine,  or  by  pulley  for  belt  drive.  The  fan 
wheel  is  of  the  multi-blade  type,  disc  fan 
26  in.  in  diameter.  The  capacity  at  2,020  r.p.m. 
is  6650  cf.m.  The  heating  surface  consists 
of  376H  sq.  ft  of  40  in.  American  Radiator 
Vento  which  will  heat  the  air  from  an  entering 
temperature  of  60*  F  to  a  final  temperature 
of  128'  F.,  causing  the  condensation  of  ap- 
proximately 500  lbs.  of  steam  per  hour,  steam 
entering  the  heater  at  5  lbs.  pressure. 


Steam  Traps  as  Fuel  Savers. 

Some  interesting  examples  of   coal   saving 
by  the  use  of  steam  traps  and  similar  appli- 
ances  are   reported  by  the   Famsworth   Co., 
of  Conshohocken,  Pa.,  manufacturers  of  the 
Farnsworth    line    of    condensation    utilities. 
In  one  paper  mill  the  use  of  these  devices, 
it  is  stated,  has  increased  the  production  and 
decreased   the   coal   consumption    about    4000 
tons  per  year,  while  in  one  textile  mill  four 
tons   of    coal    per    day    were    saved 
out  of  eleven  tons  formerly  burned. 
Farnsworth    apparatus,    it   is   stated, 
is  being  successfully  used  in  nearly 
all  of  the  large  Government  camps, 
especially    in    the    camp    laundries 
where  duplex  boiler  feeders  are  in- 
stalled   for    draining    the    high-tem- 
perature   condensation    and    feeding 
it    directly    into    the    boilers,    and 
pumping  condensation  under  various 
conditions.    In     many    such     plants 
the  condensation   is  being   fed   into 
the  boilers  at  temperatures  over  300**. 

In  this  particular  machine  one  chamber  is 
always  in  a  receiving  condition  while  the 
other  chamber  is  always  under  boiler  press- 
ure. It  is  usually  placed  on  ton  of  the 
boiler  or  in  any  convenient  place  above  the 
water-line  of  the  boiler.  All  of  the  high- 
pressure  traps  discharge  through  one  com- 
mon   return    directly    to    this    duplex    boiler 


feeder.  The  alternate  filling  of  the  receiv- 
ing chamber  and  the  delivery  of  condensa- 
tion from  the  delivery  chamber  operates 
the  control  valve  of  the  machine  which  feeds 
the  water  into  the  boilers.  This  method 
provides  a  closed  system  between  all  high- 
pressure  traps  and  the  boiler,  serving  to  hold 
the  condensation  that  is  in  the  high-pressure 
traps  under  pressure,  thus  retaining  the  heat 
units. 

Should  any  of  the  high-pressure  traps 
leak,  there  would  still  be  no  loss  as  the 
steam  or  condensation  would  only  be  dis- 
charged into  the  closed  return  line. 

When  the  same  plant  is  serving  a  heating 
system  the  company  recommends  the  use  of 
its  duplex  condensation  pump  which  is  de- 
signed to  drain  the  condensation  from  the 
low-pressure  heating  mains,  or  heated  ap- 
paratus of  any  kind,  and  to  pump  this  con- 
densation directly  into  the  receiving  cham- 
ber of  the  boiler  feeder,  along  with  the 
condensation  from  the  high-pressure  traps. 
In  operation  the  receiving  chamber  of  the 
condensation  pump  is  equalized  with  the 
heating  system  or  heated  apparatus,  return 
lines,  etc.  As  the  chamber  fills  it  oscillates 
and  operates  the  control  valve  which,  in  turn, 
applies  full  boiler  pressure  on  the  top  of  the 
low-pressure  condensation.  This,  of  course, 
pumps  the  condensation  out  and  into  the  re- 
ceiving chamber  of  the  duplex  boiler  feeder. 

The  company's  complete  line  includes  con- 
denser vacuum  pumping  machines  which  are 
remarkable  for  the  high  vacuum  they  main- 
tain, making  them  adaptable  for  clearing 
sluggish  return  lines  or  for  pulling  con- 
densation out  of  blast  coils  where  there  is 
frequently  a  tendency  toward  vacuum,  due 
to  the  cold  air  being  blown  over  them,  which 
holds    back    the    condensation    in    the    coils. 


FARNSWORTH       PUMPING       TRAP.       II^LUS- 

TRATING      THE      FARNSWORTH      STEAM 

TRAP   PRINCIPLE. 

The  company  also  manufactures  several  types 
of  single-acting  pumping  traps  and  variable- 
pressure  traps  which  form  a  combined  sepa- 
rating and  pumping  trap,  also  separating 
traps   for  draining  high-pressure  steam  lines 
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and  heating  apparatus.  The  Farnsworth 
high-vacuum  separating  trap,  the  company 
states,  is  doing  excellent  work  draining  lines 
caning  a  high  vacuum  between  the  engine 
and  condenser.  In  the  use  of  these  traps  it 
is  possible  not  only  to  collect  this  condensa- 
tion under  a  high  vacuum,  but  to  pump  it  to 
any  point  of  use  with  a  high-pressure  steam 
connection. 

♦ 

New  Publications. 

Friction  of  Water  in  Pipes  and  Fit- 
tings, by  Professor  F.  E.  Gicsecke,  head  of 
Division  of  Engineering,  Bureau  of  Econom- 
ic Geology  and  Technology,  University  of 
Texas,  has  just  been  published  and  will  rank 
as  one  of  the  most  important  publications  of 
the  year  for  the  heating  engineer.  The  bulle- 
tin describes  in  detail  a  series  of  experi- 
ments made  at  the^  University  of  Texas  to 
determine  the  friction  of  water  in  pipes  and 
fittings,  with  particular  reference  to  the  ap- 
plication of  the  developed  data  to  the  design 
of  hot-water  heating  systems.  The  experi- 
ments described  show  that  the  friction  of 
water  decreases  as  the  temperature  of  the 
water  increases  and  that,  for  ordinary  ranges 
of  temperature,  the  friction  of  water  in  one 
foot  of  new  and  clean  black  pipe  is 
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feet  of  water  of  the  same  temperature  as 
that  flowing  through  the  pipe;  t  being  the 
temperature  of  the  water  in  Fahrenheit  de- 
grees, V  the  velocity  of  the  water  in  feet 
per  second,  and  d-  the  internal  diameter  of 
the  pipe  in  inches. 

The  experiments  also  show  that  the  fric- 
tion of  water  in  galvanized  iron  pipe  is 
slightly  greater  than  that  in  black  pipe,  that 
it  is  somewhat  greater  in  used  pipe  than  in 
new  pipe;  that  the  friction  in  drainage 
elbows  is  considerably  greater  than  in  ordi- 
nary elbows,  and  that  the  relation  between 
the  friction  in  short  radius  and  that  in  long 
radius  elbows  is  quite  variable;  that  the  fric- 
tion due  to  unreamed  ends  is  relatively  much 
greater  in  small  pipes  than  in  Targe  pipes, 
and  other  interesting  facts. 

A  copy  of  the  bulletin  may  be  secured  by 
writing  the  chairman  of  the  Committee  on 
Publications,  University  of  Texas,  Austin, 
Texas. 


Analysis  of  Mine  and  Car  Samples  of 
Coal  Collected  in  the  Fiscal  Years  1913 
TO  1916,  are  given  in  Bulletin  123,  issued  by 
the  Bureau  of  Mines,  being  a  continuation 
of  the  reports  on  the  sampling  and  analyz- 


ing of  the  coals  of  the  country  begun  by 
the.  government  in  1904.  It  is  the  third  of 
the  series.  Bulletin  22,  "Analyses  of  Coal 
in  the  United  States,"  which  can  now  only 
be  obtained  from  the  Superintendent  of 
Documents,  Qpvernment  Printing  Office, 
Wlashington,  D.C.»  for  85  cents,  is  the 
first.  The  second  bulletin  of  the  series, 
Bulletin  85,  "Analyses  of  Mine  and  Car 
Samples  of  Coal  Collected  in  the  Fiscal 
Years  1911  to  1913,"  Is  still  available  for 
distribution  by  the  Bureau  of  Mines.  Copies 
of  Bulletin  123  may  be  obtained  free  of 
charge  by  addressing  the  Director  of  the 
Bureau  of  Mines,  Washington,  D.  C,  as 
l(»ig  as  the  present  edition  remains. 


Trade  Literature. 


Trico  Humidifier,  consisting  of  a  reservoir 
or  water  container  to  be  located  directly 
above  a  radiator,  is  featured  in  a  new  cata- 
logue entitled  "Humidity,"  issued  by  the  Art 
Metal  Radiator  Cover  Co.,  Chicago.  This  de- 
vice it  is  stated,  may  be  adjusted  to  fit  any 
radiator.  It  is  made  of  galvanized  metal,  is 
\%  in.  deep  and  extends  over  the  entire 
length  and  width  of  the  radiator.  It  is  made 
so  that  part  of  the  hot  air  passes  through 
perforations  in  the  side  of  the  container  near 
the  top  and  thence  over  the  water's  surface, 
carrying  the  rising  vapor  through  an  aperture 
in  front.  The  art  metal  top  is  made  of  No.  12 
gauge  pickled  steel.  Exact  imitation  of  any 
wood  desired  is  furnished.  The  container  is 
filled  with  water  by  hand  through  a  butterfly 
trap  at  one  end. 

G.  F.  E.  Rector  System  Data  Sheets, 
prepared  by  the  Gas  Heating  Depart- 
ment of  the  General  Fire  Extinguisher 
Co.,  Providence,  R.  I.,  and  having  special 
reference  to  the  G.  F.E.  Rector  system  of 
gas-heated  radiators,  are  a  noteworthy 
contribution  to  recent  heating  literature. 
Those  published  up  to  date  comprise  some 
49  sheets  and  cover,  in  addition  to  details 
of  the  Rector  system,  methods  of  esti- 
mating for  the  installation  of  this  sys- 
tem, computation  of  gas  consumption,  se- 
lection of  radiation,  installation  of  radia- 
tion, piping  (general),  gas  piping,  vacuum 
piping,  and  gas  valve  adjustment.  The 
data  sheets  supplement  the  company's 
catalogue  on  "Heating  de  Luxe  Made 
Plain,"  which  is  a  technical  explanation, 
with  illustrations,  of  the  G.  F.  E.  Rector 
system,  A  special  binder  is  furnished  for 
the  data  sheets  to  hold  additional  sheets 
as  issued. 

RoRAL  Humidifying  Radiator  Section  is  a 
unique  device  made  by  C.  C.  Shipp  &  Ca, 
Indianapolis,   In'd.,   and  described  in  one  of 
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the  company's  recent  circulars.  It  is  practi- 
cally a  removable-top  humidifying  radiator 
section.  It  holds  10%  lbs.  of  water  which 
evaporates  into  the  air  of  the  room  through 
a  slot  in  the  removable  top  or  cap.  In  addi- 
tion to  the  humidifying  section  itself,  the 
company  uses  a  device  known  as  the  D-1  au- 
tomatic supply  and  air  release  which  is  de- 
signed to  eliminate  the  need  of  an  air  valve 
on  the  radiator,  automatically  controlling  by 
its    own     action    the    circulation    of     steam 


How  Much  Money  Does  a  Soot  Cleaner 
Save? 

Some  interesting  computations  have  re- 
cently been  made  by  the  Vulcan  Soot  Cleaner 
Co.,  Du  Bois,  Pa.,  showing  that  a  soot 
cleaner  saves  more  money  during  its  life- 
time than  is  generally  supposed.  The  com- 
putations have  been  simplified  to  "savings 
per  feet  of  pipe,"  Thus  they  show  that 
each  foot  of  pipe  used  in  connection  with  a 
permanently-installed  soot  cleaner  saves  ap- 
proximately 18.3  tons  of  coal  during  the  life- 
time of  the  cleaner.  In  addition,  each  foot 
of  pipe  saves  one  man's  labor  for  one  day. 
If  we  assume  the  price  of  coal  to  be  $4.00 
per  tone  and  200  ft.  of  pipe  per  cleaner,  the 
money  saved  for  the  lifetime  of  the  cleaner 
will  be  $4.00x18.3x200  =  $14,600.  Add  to 
this  the  boiler-room  labor  wage  ($2.00  per 
day  X  200  days,  the  average  life  of  the  clean- 
er) and  we  get  a  total  saving  of  $15,000. 
These  figures  are  based  on  boilers  operated 
at  140%,  average  coal  consumption  4  lbs. 
per  B.  H.  P.  per  hour,  boilers  operating  24 
hours  per  day,  325  days  per  year. 


ROR  ION, 

SHOWING      AUTOMATIC      SUPPLY      AND 

AIR    RELEASE    VALVE    SUBMERGED- 

through  the  sections  of  the  radiator.  The 
operation  of  this  valve  is  intended  to  -con- 
stantly withdraw  steam  from  the  live  sec- 
tions of  the  radiator  and  condense  it  by 
means  of  a  condensing  coil,  thus  keeping  all 
sections  filled  with  live  steam. 


War  Savings  Societies. 

Our  readers  have  been  invited  to  "back  up" 
our  soldiers  at  the  front  by  joining  or  form- 
ing a  War  Savings  Society.  Full  informa- 
tion will  be  supplied  upon  addressing  the 
War  Savings  Society  Bureau,  51  Chambers 
Street,  New  York  City,  or  the  National  War 
Savings  Committee,  Washington,  D.  C. 


New  York  Steam  Company  in   Receivers' 
Hands. 

As  a  result  of  war  conditions,  resulting 
in  the  greatly-increased  cost  of  materials, 
the  New  York  Steam  Company,  which  sup- 
plies steam  for  power  and  heating  purposes 
in  both  the  uptown  and  downtown  districts 
of  New  York,  has  been  placed  in  the  hands 
of  receivers.  Those  named  are  G.  C.  St 
John,  former  president  of  the  company; 
George  F.  Hurd  and  William  P.  Fitts.  The 
receivership  was  the  direct  result  of  a  mort- 
gage foreclosure  suit  brought  by  the  An- 
drews Institute  for  Girls  at  Willoughby,  O., 
which  is  one  of  the  principal  owners  of  the 
company. 

In  the  order  appointing  the  receivers 
Judge  John  C.  Knox  of  the  Federal  District 
Court  said : 

"The  New  York  Steam  Company  is  pres- 
ently unable  to  meet  and  discharge  its  obli- 
gations which  have  already  matured  and 
those  which  are  maturing.  It  is  unable  to 
carry  on  its  ordinary  business  with  safety  to 
the  public  and  advantage  to  its  stockhold- 
ers, and  it  is  in  the  intereset  of  the  defend- 
ant steam  company  and  the  bondholders, 
creditors  and  stockholders  of  the  defendant 
company  that  receivers  of  all  yts  property 
and  assets  be  appointed." 

The  liabilities  of  the  company  are  said  to 
total,  roughly,  $4,750,000  of  bonded  indebt- 
edness and  $800,000  in  accounts  payable.  Cur- 
rent assets  are  given  as  $801,357.16,  and  tia- 
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bilities,     including     mortgages'  and     current 
debts,  as  $5,919,206.07. 

It  is  expected  that  the  present  organization 
w91  remain  intact  and  the  business  continue 
as  heretofore. 


Secondly,  what  is  our  program,  once  the 
day  of  victory  has  come? — Harry  A,  Wheel- 
er m  the  NaHon's  Business  for  August, 


Business  Still  Lives  I 

The  supreme  factor  in  American  business 
today  is  the  government.  Through  its  power 
to  regulate  the  distribution  of  fuel  and  ma- 
terials it  controls  practically  all  the  indus- 
trial activity  of  the  country.  Through  its 
military  and  industrial  powers  it  affects  all 
labor.  By  price-fixing  it  controls  mining 
and  important  agricultural  operations.  By 
licensing  and  priorities  it  controls  traffic  on 
both  land  and  sea.  It  operates  railways,  ship- 
yards, munition  plants.  It  owns  navy  yards, 
armories,  gun  factories,  powder  plants,  a 
security-issuing  corporation. 

An  unprecedented  degree  of  the  power  of 
industry  has,  because  of  a  people's  passion 
for  victory,  been  willingly  given  up  to  those 
in  authority  over  us.  Yet  business  lives. 
The  government  desires  it  to  live.  The  gov- 
ernment calls  upon  it  to  preserve,  to 
strengthen  its  own  organizations.  The  gov- 
ernment urges  it,  not  only  to  make  its  voice 
heard  now,  but  to  take  serious  counsel  re- 
garding the  future. 


Deatiis. 

WiixiAM  A.  MvxER,  secretary-treasurer  of 
Standard  Sanitary  Mfg.  Co.,  Pittsburgh,  Pa., 
died  at  his  summer  home,  Patterson  Heights, 
Pa.,  July  25,  after  severstl  months'  illness. 
He  was  66  years  old.  Mr.  Myler  was  one  of 
the  organizers  of  the  Standard  Sanitary  Mfg. 
Company  and  was  prominent  in  Pittsburgh 
social   and   philanthropic   circles. 

P.  Fraj/cis  Corcoran,  secretary  of  the  HoflF- 
man  Specialty  Co.,  Chicago,  died  July  30  at 
the  American  Hospital,  Chicago,  following 
an  operation  for  appetldicitis.  Mr.  Corcoran 
was  but  26  years  old,  but  had  already  made  a 
place  for  himself  as  an  executive  of  ability 
and  was  a  well-known  figure  in  Chicago 
heating  trade  circles.  He  had  been  con- 
nected with  the  Hoffman  Specialty  Com- 
pany since  1913. 


Errata. 

The  attention  of  readers  is  called  to  a 
transposition  of  illustrations  in  Standard 
Data  Sheet  No.  17-D   (published  in  the  Au- 


^ 


RW  ft 


Reducing  Tee. 


Reducing  Cross. 


Reducing-on-Run 
Tee. 


Bullhead  Tee. 


Reducing-on-Run  and  Branch  Tee  and 
Cross. 


This  work  has  begun.  Parliaments  of 
business  are  gathering  daily  at  Wa^ington. 
Upon  the  calendar  of  their  deliberations  is 
written:  First,  how  can  we  help  win  the  war? 


gust,  1918,  issue)  listing  "Standard  Bull- 
Head  Reducing  Tees  and  Crosses,  Flanged  " 
These  illustrations  are  reproduced  herewith 
in  their  correct  order. 
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Keep  Yam  Liber^  Bonds 

HOLD  to  that  bond.  You  invested  to  help  send  the  boys  across. 
They  are  over  now,  at  grips  with  the  German  monster.  You 
expect  them  to  hold  on — ^hold  on  till  the  last  vestige  of  autocracy  is 
crushed  out  of  him.  Then  you,  too,  must  hold  on — must  keep  your 
enlisted  dollars  invested  on  the  fighting  line. 

It  isn't  the  hooray  of  a  campaign  that  wins  a  war.  It's  the  will  to 
hang  on,  to  make  sacrifice  .today,  that  tomorrow  may  bring  victory. 

And  your  investment.  Those  bonds  are  the  safest  investment  you  ever  made. 
Don't  be  lured  into  exchanging  them  for  the  "securities"  of  some  suave  get-rich- 
quick  operator.  Big  leturxis  may  be  promised  but  the  bigger  the  pcxxnised  returns 
the  bigger  the  risk. 

If  you  have  to  have  money,  take  srour  bond  to  any  bank  and  use  it  as  col- 
lateral for  a  loan.  There  is  no  security  the  banker  would  rather  have — nothing 
on  which  ^e  will  lend  more  willingly. 

»  Don't  use  bonds  to  buy  merchandise.  The  average  merchant,  accepting 
your  bond  in  trade,  sells  them  immediately,  thus  tending  to  lower  their  market 
price  and  taking  away  from  the  buyer  of  your  bond  the  ability  to  lend  a  cor- 
responding amount  of  money  to  his  Qovemment.  Liberty  Bonds  are  meant  to 
help  your  country  at  War;  are  meant  for  investment  and  to  provide  an  incentive 
for  saving  and  a  provision  for  the  rainy  day. 

Hold  fast  to  your  Liberty  Bonds.  Hold  fast  for  the  sake  of  the  boys  ''Over 
There."    Hold  fast  because  it  is  good  business. 


UNITED   STATES   TREASURY   DEPARTMENT 


United  States  0«v*l 

,  ^«— ^^^^-.^  — ^  ^^^^^-^— ^  Commit! 

DiTlslon  of  Adfcrtfilng  ^^BB^^^KSXkS^^^t^^^^  ^^  PabUe  Infi 


Contrtbnted  thraagh        ^^^^^B^^w  ^^^*^^^fc^^                     Committee 
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SIZING  OP  DUCTS  AND  FLUBS— METHOD  NO.  7. 


(B.  F.  Sturtcvant  Co.) 

NoTfiwFor  explanation  and  example  assumed  see  Standard  Data 
Sheets  Nos.  10-M  and  10-N. 

The  Sturtevant  Co.  i)ses  a  method  of  sizing  ducts  and  flues  based 
on  equivalent  pipes — usually  5-in.  pipes  being  used.  For  school  house 
and  public  building  work  velocities  are  used  ranging  from  1000  ft.  per 
minute  minimum  to  1500  ft.  per  minute  maximum.  For  the  example 
here  assumed  a  velocity  at  the  fan  of  1000  ft.  per  minute  has  been 
adopted,  although  for  factory  buildings  this  velocity  is  increased  to 
2000  to  2400  ft.  per  minute. 

In  this  system  there  are  sixteen  outlets  each  to  deliver  1500  C.F.M. 
This  gives  a  totel  volume  of  24,000  C.F.M.  With  a  velocity  of  1000  ft. 
per  minute,  the  area  of  the  pipe  at  the  fan  outlet  would  be  24  sq.  ft, 
or  3456  sq.  in.  The  next  size  round  pipe  to  this  would  be  66  in.  in 
diameter.  In  practice  a  pipe  is  used  whose  diameter  is  an  even  number 
of  inches,  that  is,  fractional  sizes  are  disregarded.  While  not  abso- 
lutely accurate,  this  method  is  clo$e  enough  because  two  different  men, 
building  the  same  size  of  pipe  would  vary  the  friction  considerably, 
depending  upon  the  care  which  they  used  in  forming  the  joints. 

The  equivalent  5-in.  pipes  for  ducts  and  flues  of  various  diameters 
shown  herewith  in  Table  I. 


TABLE 


DIam. 
of  Pipe 
In. 

5 

6         I 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 


BquiT.  Diam. 

din.  dlam.  of  Pipe 
Pipes         In. 


1 

1.6 

2.3 

3.2 

4.3 

6.7 

7 

9 

11 

13 

16 

18 

21 

24 

28 

32 

36 

41 

47 

60 

66 

62 

68 

74 


29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
46 
46 
47 
48 
49 
60 
61 
62 


Equiv. 
6io.  diam. 
Pipes 

79 

88 

96 
103 
109 
119 
127 
138 
146 
167 
170 
179 
191 
204 
216 
228 
240 
263 
269 
282 
298 
316 
329 
349 


Diam. 
of  Pipe 
In. 

63 
64 
66 
66 
67 
68 
69 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 
76 


Equiv. 
6in.  diam. 
JMpes 

366 
378 
400 
414 
444 
468 
476 
499 
614 
638 
660 
687 
604 
630 
668 
678 
708 
730 
763 
786 
814 
843 
871 
901 


Diam. 

Equiv 
6in.  cflam 

of  Pipe 

In. 

Pipes 

77 

931 

78 

961 

79 

992 

80 

1024 

81 

1066 

82 

1089 

83 

1122 

84 

1166 

86 

1191 

86 

1226 

87 

1262 

88 

1298 

89 

1336 

90 

1374 

91 

1413 

92 

1462 

93 

1492 

94 

1632 

96 

1673 

96 

1616 

97 

1667 

98 

1707 

99 

1744 

100 

1788 

DUCTS  AND   FLUES— SIZING— SEVENTH    METHOD    (Confd). 


No.   10-V. 
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SIZING  DUCTS  AND   FLUES— SEVENTH  METHOD  (Continued) 

From  this  table  it  is  seen  that  a  66-in.  pipe  is  equivalent  to  6J0-5-in 
pipes.  24,000  C.F.M.  -^-  630  =  38  cu.  ft  per  5-in.  pipe,  equivalent  to 
1500/38  =  39.5  5-in.  pipes,  the  required  size  of  each  outlet.  From  the 
table  it  is  seen  that  it  is  very  nearly  equal  to  a  22-in.  pipe.  The 
equivalent  number  of  5-in.  pipes  for  two  outlets  would  be  79;  for  3 
outlets,  118^;  for  4  outlets,  158;  for  5  outlets,  197^;  for  6  outlets,  237. 
for  7  outlets,  276^;  for  8  outlets,  316;  for  9  outlets,  355^;  for  10  out- 
lets, 395;  for  11  outlets,  434^;  for  12  outlets,  474;  for  13  outlets,  513^; 
for  14  outlets,  553;  for  15  outlets,  592^. 

This  gives  a  schedule  of  duct  and  flue  sizes  as  follows: 


rMmm^'m^m 


w 


SIZES  BYM«TftOD  /*0.7 


Duct  or  Flue 

TiRngtfa 

Cu.  Ft.  per  Mln. 

Dia. 
In. 

Area 
Sq.  Id. 

Velocity   Pt 
Per  Min. 

A 

Immaterial 

24000 

66 

3420 

1050 

B 

21000 

63 

3100 

975 

o 

18000 

59 

2720 

950 

D 

15000 

55 

2370 

915 

E  &  F 

gooo 

45 

1580 

820 

O  &  J 

6000 

38 

1130 

760 

H 
L 

3000 

isoo 

29 
34 

660 
910 

650 
710 

N 

3Q00 

29 

660 

650 

K-M-O-Q 

1500 

22 

380 

570 

All  outlets  22  in 

indl 

ameter. 

DUCTS   AND   FLUES— SIZING— SEVENTH    METHOD    (Cont'd). 
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UNITED     STATES     RADIATOR     COMPANY'S     ONE-COLUMN 
FLORENTINE  RADIATORS  FOR  STEAM  AND  WATER. 


isst 

H« 
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15 

It 

u 
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0.^ 

I7H 

SI 
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SO 

S4 

SO 

10 

IS 

ssH 

S7 
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UH 
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» 

30 

St 

SO 

lOH 

u 

II 
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33 

S7H 

g 

WM 
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30 
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S4 
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14 
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Sh 
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li 
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40 
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It 
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B^ 
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40 

so 
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Note— Add  1/2  in.  for  each  bushing  to  get  total  length  of  radiator. 
H  =  Total  overall  height. 
T  =  C.  to  O.  of  tappingi. 
P  ss  Floor  to  center  of  Dottom  tapping. 
W  =  Width  of  radiator— 4  1/2  in. 
LW  =  Width  of  radiator  legs— «  1/32  in. 

8  =  Width  of  radiator  oectiono,  i.  e..  C  to  O  of  sections— 2  H  in. 
Nominal  Actual  Steam  ^    water 

Height  of         Height  Supply  and  Return  Supply  and  Return 

Radiator  HP  T  p  T 

In.  In.  In.  In.  in.  in. 


38 

38 

31  9/16 

32 

32 

26  9/16 

26 

26 

19  6/8 

22 

22 

15  5/8 

20 

20 

13  3/4 

4  1/2 

31  1/16 

4  1/2 

25  1/16 

4  1/2 

19  1/8 

4  1/2 

15  1/8 

4  1/2 

13  1/4 

For  high  legs  F.  equals  6  in.  Mid  H.  is  increased  2  in.  for  steam  or  l  1/2  in.  for  water. 
For  legless  radiators  deduct  2  1/2  in.  from  F.  and  H. 

TAPPING  DATA 

All  radiators  are  tapped  2  in.  and  bushed  as  follows: 


8YSTEM 


Steam,  one-pipe 


Steam,  two-pipe 


Size  of  Radiator 
Square  Feet 
/  Up  to  24  sq.  ft.,  inc. 
)  Over  24  up  to  60  inc. 
)  Over  60  up  to  100  inc. 
lAbove  100  sq.  ft. 
(  Up  to  48  sq.  ft.  Inc. 
<C —  '"        '    — 


Supplv 
In.  Dlam. 


j  Over  48  up  to  96 
(  Above  96  sq.  ft. 

!Up  to  40  sq.  ft.  inc. 
Over  40  up  to  72  Inc. 
Above  72  sq.  ft. 
All  air  valve  tappings  are  1  /8  In. 
Vapor  tappings  as  Instructed  only. 
All  tappings  with  R.  H.  threads  unless  otherwise  ordered 


Return 
In.  Diam. 


1/4 

1/2 


1/4 
1/2 


1/4 
1/2 


3/4 

1/4 

1/4 
1/2 
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Note — Add  1/2  in.  for  e«ch  bushing  to  get  total  length  of  radiator. 

H  =  Total  over  aU  height. 

T  =  C.  to  C.  of  tappinn. 

P  =  Floor  to  center  of  bottom  tapping. 
W  =  Width  of  radiator— 7  1/8  in. 
LW  =  Width  of  radiator  legs— 7  13/32  in. 

8  =  Width  of  radiator  sections,  i.  e..  c.  to  O.  of  sections — 2  1/2  in. 


Nominal 
Height  of 
RaSator 
In. 

45 
38 
32 
26 
22 
20 


Actual 
Height 
H 
In. 

45 
38 
32 
26 
22 
20 


Steam 
Supply  and  Return 
P  T 


38  3/8 
31  0/16 
25  0/16 
10  5/8 
15  5/8 
13  11/16 


Water 
Supply  and  Return 


In. 

4 
4 
4 
4 
4 
4 


T 
In. 


1/2 
1/2 
1/2 
1/2 
1/2 
1/2 


Por  high  legs  P  equals  6  in.  and  H.  is  increased  2  in.  for  steam  or  1 
Por  legless  radiators  deduct  2  1/2  in.  fkt>m  F.  and  H. 

TAPPING  DATA 

All  radiators  are  tapped  2  in.  and  bushed  as  follows: 


37  7/8 
31  1/16 
26  1/16 
10  1/8 
15  1/8 
13  3/16 
1/2  in.  for  water. 


SYSTEM 


^"^fiL 


Size  of  Radiator 

Square  Peet  In. 

/Upto24sq.  ft.,  inc.         1 
Steam,  one-pipe  J  Over  24  up  to  60  inc.       11/4 

\  Over  60  up  to  100  inc.     1  1/2 
'  .Above  100  so,  ft.  2 

I  Up  to  48  sq.  ft.  inc. 
Steam,  two-pipe  •  Over  48  up  to  06  inc. 

I  Above  06  sq.  ft. 

Up  to  40  sq.  ft.  inc. 
•  Over  40  up  to  72  inc. 
Above  72  sq.  ft. 
All  air  valve  tappings  are  1/8  in. 
Vapor  tappings  as  instructed  only. 
All  tappings  with  R.  H.  Threads  unless  otherwise  ordered. 


Return 
In.  Dlam. 


1/4 
1/2 

1/4 
1/2 


3/4 

1/4 

1/4 
1/2 
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1123  Uroadway.  Nenr  York 


THE    PHILADELPHIA  PLAN    OF 
COAL  ALLOTMENT 

How  the  Heating  Trade  in   Philadelphia   Successfully   Co-Operated    with   the 

Fuel  Administration  in  Developing  a  Highly-Successful  Scheme 

of  Fuel  Distribution. 

By  JEROME    S.    CARSON, 
Federal    Fuel    Administration    for    Philadelphia. 

Editor's  Notr — The  plan  described  in  the  following  article  was  devised  before  the 
coal  shortage  became  so  serious  as  to  bring  up  the  question  of  a  possible  limiting  of  the 
supply.  As  worked  out,  the  p'an  is  intended  to  be  permissive,  so  that  it  may  be  adopted 
by  any  municipa'ity  or  section  with  the  approval  of  the  State  Fuel  Administrator. 


Manufacturers  and  designers  of  heat- 
ing and  range  apparatus,  working  in 
co-operation  with  the  United  States 
Fuel  Administration  and  the  Philadel- 
phia Fuel  Administration  have  been  so 
successful  in  working  out  a  plan  for 
supervised  distribution  of  domestic  an- 
thracite coal,  and  putting  it  into  prac- 
tical operation,  that  the  scheme  has  be- 
come widely  known  as  "the  Philadel- 
phia plan."  In  Philadelphia,  it  has  not 
only  prevented  the  wasteful  use  of  coal 
but  has  resulted  in  a  great  saving.  For 
this  reason  efforts  are  now  being  made 
to  have  the  scheme  nationalized. 

Cities  in  the  eastern  part  of  the 
country  are  now  beginning  to  adopt  it 
and  it  is  expected  that  the  system  will 
be  extended  to  many  cities,  in  the  west. 
It  has  received  the  endorsement  of  the 
United  States  Fuel  Administration  at 
Washington. 

^  •'The  distribution  system  was  devised 
as  the  result  of  the  abnormal  condi- 
tirtis  brought  about  during  the  domestic 


coal  shortage  last  winter.  When  con- 
sumers learned  that  there  was  a  lack  of 
coal  they  besieged  their  dealers,  which 
resulted  in  many  retailers  closing  their 
offices.  Riots  occurred  in  some  sec- 
tions of  Philadelphia  when  the  crowds 
were  refused  admittance  to  the  coal 
dealers'  offices. 

Similar  conditions  were  prevalent  in 
other  cities  at  the  same  time.  In  Phila- 
delphia, however.  City  Fuel  Adminis- 
trator Francis  A.  Lewis  decided  that 
quick  action  was  necessary.  He  showed 
his  business  and  professional  qualities 
by  calling  into  consultation,  Thomas  C. 
Mahady,  a  Philadelphia  fuel  and  heat- 
ing engineer,  of  the  United  States  Rad- 
iator Corporation.  After  every  detail 
of  the  situation  was  talked  over,  Mr. 
Mahady  and  Fuel  Administrator  Lewis 
decided  that  those  who  designed  and 
manufactured  heaters  and  ranges  were 
the  proper  persons  to  handle  the  domes- 
tic conservation   problems. 

Fuel    Administrator    Lewis    then    ap- 
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pointed  Mr.  Mahady  his  assistant.  He 
was  given  charge  of  the  work  of  bring- 
ing about  a  conservation  of  coal  that 
would  afford  the  necessary  relief  to  the 
city. 

One  of  Mr.  Mahady's  first  acts  was 
to  call  a  meeting  of  all  designers  and 
manufacturers  of  heating  apparatus. 
He  outlined  a  plan  of  conservation,  the 
principles  of  which  are  now  embodied 
in  most  conservation  measures.  Those 
who  attended  the  meeting  offered  their 
services  to  the  Government  without  re- 
muneration, and  to  this  day  these  men 
are  serving  without  pay. 

A  number  of  sessions  were  held  by 
the  heating  experts  in  the  Adelphia 
Hotel,  Philadelphia,  and  it  was  only  a 
short  time  before  concrete  plans  were 
formed.  The  manufacturers  offered 
and  gave  the  financial  assistance  that 
was  necessary. 

OPENING    OF    conservation'  STATIONS. 

Actual  work  began  in  December, 
1917.  "Conservation  stations,"  were 
opened  in  every  section  of  the  city.  In 
most  cases  they  were  established  in 
stores  in  order  to  afford  easy  access 
from  the  street  and  also  to  provide 
window  displays.  The  use  of  these 
stores  was  donated  by  the  owners.     At 


first  there  were  about  fifteen  of  them, 
but  this  number  increased  when  the 
original  stations  became  overcrowded. 
Some  of  them  had  such  a  large  attend- 
ance it  was  necessary  for  policemen  to 
keep  the  people  in  line  at  the  door. 
During  the  twelve  days  they  were  open 
they  had  a  total  attendance  of  151,412. 
Instructors  for  the  conservation  sta- 
tions were  chosen  from  among  the  vol- 
unteers from  the  heating  manufacturing 
industry.  Three  instructors  were  al- 
lotted to  each  conservation  station  and 
they  worked  in  relays.  The  stations 
opened  during  the  day  and  remained 
open  until  late  at  night. 

HEATING    PROBLEMS    EXPLAINED    TO    THE 
PUBLIC. 

Instruction  was  based  on  scientific 
and  practical  operation  of  household 
heating  apparatus.  There  was  no  heat- 
ing problem  that  was  not  taken  up.  To 
these  stations  came  men  and  women 
whose  homes  contained  every  possible 
type  of  heating  and  cooking  apparatus. 
They  brought  their  complaints,  each  of 
which  was  gone  over  thoroughly  by  the 
instructors  and  the  people  were  able  to 
go  home  and  remedy  their  troubles. 
Persons  from  all. walks  of  life  took  ad- 
vantage of  the  opportunity.     Presidents 
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of  big  corporations,  United  States  Gov- 
ernment officials,  bankers,  etc.  were 
among  them.  Everybody  praised  the 
system  of  instruction. 

Colored  charts,  5x20  ft.  were  used 
to  illustrate  the  instructions.  They  con- 
tained standard  types  of  boilers,  fur- 
naces, stoves  and  radiators  and  their 
parts.  No  particular  make  of  apparatus 
was  shown,  the  illustrations  being  a 
combination  of  all. 

The  moment  the  instructors  entered 
the  stations  they  lost  their  identity  as 
far  as  their  business  connections  were 
concerned.  They  were  not  permitted 
to  suggest  any  type  or  make  of  heating 
apparatus.  Notices  to  this  effect  were 
posted  in  all  the  instruction  stations  and 
the  visitors  were  told  to  refrain  from 
asking  such  information.  One  of  the 
reasons  for  this  was  that  the  instruction 
stations  were  established  for  the  pur- 
pose of  conserving  coal  by  correcting 
the  methods  of  persons  who  did  not 
know  how  to  operate  their  heating  ap- 
paratus efficiently. 

The  talks  given  at  the  instruction  sta- 
tions were  on  such  subjects  as  "Why 
Instruction  Stations  Were  Established," 
"How  Coal  is  Wasted  and  How  this 
Waste  Can  Be  Stopped,"  "Best  and 
Most  Economical  Kind  of  Fire,"  "Prop- 
er Use  of  Check  and  Draft  Dampers," 
"Cleaning  of  Boilers  and  Furnaces," 
"Improper  Air  Leakage  Around  Boil- 
er, Furnace  or  Chimney,"  "Why  Fires 
Need  Fresh  Air  to  Bum  Properly," 
"Conditions  in  Parts  of  House  Other 
than  Cellar  Where  Coal  is  Wasted  Due 
to  Loose  Windows,  etc."  and  "General 
Instructions  for  Care  of  Steam  Boil- 
ers, Etc." 

In  addition  to  and  supplementing 
these  talks  instruction  cards  were  hand- 
ed out,  containing  simple  rules  in  print- 
ed form  for  operating  various  types  of 
heaters.  The  public  was  asked  to  hang 
these  cards  in  a  conspicuous  place  near 
the  boiler  or  heater  in  the  cellar  and 
see  to  it  that  the  instructions  were 
carried,  out. 


HOW    FUEI*    AttOTMENTS    WERE    DECIDED 
UPON. 

In  addition  to  the  instruction  cards, 
the  consimiers  also  received  postal  cards 
which  contained  a  number  of  questions 
regarding  the  size  and  location  of  their 
homes  and  the  type  of  heating  apparatus 
used.  They  were  told  .that  if  they 
wanted  information  as  to  how  to  reduce 
their  coal  consumption  they  should 
answer  the  questions  and  return  the 
postal  cards  to  the  City  Ffiel  Adminis- 
tration. This  resulted  in  62,196  answers 
being  received  from  every  section  of 
the  city  and  suburbs.  The  cards  gave 
information  concerning  homes  in  almost 
every  city  block. 

One  of  the  good  feature^  of  these 
answers  was  the  fact  that  each  person 
who  replied  was  interested  in  cutting 
down  the  use  of  coal.  They  could, 
therefore,  be  classed  as  the  honest  con- 
sumers who  wanted  to  assist  the  Fuel 
Administration  in  its  conservation  work. 
This  was  the  first  information  of  this 
kind  that  the  Fuel  Administration  had 
received  and  it  was  indeed   important. 

All  of  the  cards  were  turned  over  to 
Mr.  Mahady.  In  cases  where  there  was 
undoubtedly  a  big  waste  of  coal,  men 
who  had  acted  as  instructors  at  the 
conservation  stations  were  sent  to  make 
an  investigation  and  they  advised  the 
consumers  as  to  the  cause  of  their 
trouble.  This  resulted  in  additional  .im- 
portant information  being  obtained. 

Then  Mr.  Mahady  called  a  meeting 
of  his  advisory  council  of  heating  and 
range  apparatus  manufacturers  and  de- 
signers. They  went  over  all  the  in- 
formation contained  on  returned  postal 


8uic  Wh«h«f  Rcttdeace,  Store  or  Apartmrnt  ^uiWuif 

I  niide_«^»**'"^ 
'U 'Porch  Hmed 


^TwiB 
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Nnmbcr  oi  Roc 

StMc  Kind  of  Hcaiinf .  whctlwr  Vapor 
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cards  and  that  which  had  been  obtained 
by  the  other  methods.  As  the  result 
of  this  they  worked  out  a  standard 
schedule  of  tonnage  allotment,  which 
has  since  been  applicable  to  every  house 
in  the  city,  and  which  has  been  adopted 
by  other  cities  which  have  placed  the 
system  of  conservation  and  distribution 
into  effect. 

This  was  done  scientifically;  first,  on 
a  basis  of  the  number  of  square  feet  of 
grate  surface  installed;  second,  by  ac- 
tually measuring  the  cubic-  contents  of 
standard  rooms,  the  window  surface 
and  exposed  walls,  and  third,  the  num- 
ber of  square  feet  of  heating  surface  in- 
stalled. 

SUPERVISED  DISTRIBUTION   SYSTEM. 

After  the  allotment  standard  was 
worked  out,  the  problem  of  putting  it 
into  practical  operation  presented  itself. 
This  proved  to  be  almost  as  big  a  task 
as  the  problems  leading  up  to  it.  But 
after  working  over  the  subject  for  some 
days,  a  system  was  devised  that  fitted 
perfectly. 

The  plan  was  simple  in  operation. 
There  were  no  unnecessary  details,  as 
the  result  of  which  it  is  possible  to  as- 
certain, without  delay,  whether  or  not 
consumer  have  ordered  more  coal  than 
they  actually  need. 

If  the  war  lasts  any  length  of  time 
this  system  will  be  extremely  simple 
after  the  first  year.  All  the  facts  re- 
garding the  coal  supply  in  every  house 
in  each  city  adopting  it  will  be  on  file 
and  the  second  year  will  require  very 
little  expert  help.  In  fact,  nearly  every 
householder  will  have  recognized  the 
amount  of  coal  he  can  get  and  will  not 
attempt  to  order  any  more.  This  will 
result  in  a  conservation  throughout  the 
United  States  which  will  be  so  large 
that  it  will  be  beyond  the  greatest  ex- 
pectations in  the  beginning. 

The  first  step  is  taken  by  the  con- 
sumer in  obtaining  from  his  dealer  two 
order  blanks,  which  are  supplied  to  the 
retailers  by  a  bureau  of  distribution. 
The  bureau  of  distribution  is  the  head- 


quarters of  the  distribution  system,  and 
in  most  cases  is  located  in  a  building 
near  the  City  Fuel  Administration 
offices. 

The  forms  contain  questions  rq;ard- 
ing  amount  of  coal  to  be  used  and  the 
description  of  the  house  to  be  heated. 
They  must  be  filled  out  alike,  signed  by 
the  consumer,  and  returned  to  the  re- 
tailer. One  of  these  the  retailer  re- 
tains for  his  own  file.  The  other  he 
sends  to  the  bureau  of  distribution. 

The  dealer  is  not  allowed  to  fill  the 
order  until  three  days  have  elapsed. 
If,  at  the  end  of  three  days,  he  has  not 
been  advised  by  the  bureau  to  cancel 
the  order,  or  to  reduce  the  quantity 
ordered,  he  can  fill  the  order  complete, 
if  it  does  not  call  for  over  six  tons. 
If  more  than  six  tons  the  dealer  is  not 
permitted  to  deliver  more  than  two- 
thirds  of  the  amount  asked  for.  When 
he  has  a  surplus  of   coal   in  his  yard 
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and  has  no  unfilled  orders,  he  can  be- 
gin to  deliver  the  remaining  one-third 
portions  of  his  orders. 

This  restriction  applies  particularly  to 
the  summer  months  when  the  price  of 
coal  is  lower  than  during  the  winter. 
It  gives  every  consumer  a  chance  to  get 
part  of  his  supply  at  the  lower  price 
and  is  an  incentive  to  order  coal  early. 

Another  good  point  in  connection 
•with  the  three-day  grace  period  is  to 
give  the  bureau  of  distribution  a  chance 
to  check  up  on  the  orders  with  the 
standard  of  allotment,  which  is  the  most 
important  part  of  the  work. 

CHECKING  UP  ORDERS. 

Dealers  mail  orders  to  the  bureau 
every  day.  Each  dealer  has  a  num- 
ber which  must  be  stamped  or  written 
on  the  orders. 

When  the  orders  are  received  at  the 
bureau,  they  are  checked  and  then 
sorted  by  wards  or  districts,  niunbers 
or  names  of  which  must  be  shown  on 
the  order  forms.  After  this  sorting 
they  are  ready  for  posting  to  cards. 

When  the  first  order  is  received  from 
each  house  in  the  city,  a  "master  card" 
is  made  out  for  that  address  and  the  in- 
formation on  the  order  transcribed  onto 
the  card.  The  cards  are  8x5  in. 
Where  there  is  a  sufficient  number  of 
houses  and  buildings  in  a  city  to  warrant 
it,  the  cards  are  kept  in  sitting  record 
desks.  If  there  are  not  a  lurge  num- 
ber of  houses  in  the  town,  cards  can  be 
kept  in  trays  or  cases. 

In"  large  cities  double  desks  are  pro- 
vided for  each  20,000  cards.  In  some 
cities  it  is  not  advisable  to  arrange 
cards  by  wards,  due  to  the  fact  that 
they  have  irregular  boundaries,  which 
necessitates  special  checking  and  refer- 
ence to  a  map  to  see  whether  the  proper 
ward  nimiber  has  been  given.  After 
the  system  has  been  in  use  a  short  time 
the  work  can  be  distributed  evenly 
among  the  posting  clerks  by  allotting 
certain  sections  to  each  clerk. 

Regardless  of  the  guiding  arrange- 
ment,   the    cards    are    filed    by    streets. 


then  by  house  niunbers.  Usually  the 
cards  for  the  even  ntunber  side  of  the 
street  are  filed  together,  then  the  cards 
follow  for  the  odd  numbered  side  of 
the  same  street.  The  posting  clerk 
sorts  the  orders  by  streets,  then  by  odd 
and  even  numbers,  then  numerically.  The 
orders  are  then  posted.  The  clerk,  who 
must  know  the  distribution  system 
thoroughly,  checks  each  posting  to  as- 
certain if  the  coal  ordered,  plus  coal 
previously  ordered,  will  exceed  the  allot- 
ment. Answers  to  the  questions  are 
noted  and  then  the  order  put  under  one 
of  the  several  types  of  buildings  to 
which  it  belongs. 

BUILDINGS    DIVIDED    INTO    THREE    TYPES, 
EACH  WITH  THREE  CLASSIFICATIONS. 

There  are  three  types:  inside,  corner 
or  twin  and  detached.  Also  there  are 
three  classifications:  ordinary  dwellings 
having  about  six  rooms;  middle-size 
dwellings  with  wide  rooms  and  high 
ceilings,  and  large  houses  such  as  man- 
sions. In  Philadelphia  there  are  438,000 
houses,  each  of  which  has  been  put  into 
cne  of  these  classes. 

After  the  orders  are  classified  the 
a'lotment  standard  is  applied.  It  only 
takes  a  moment  for  the  experienced 
clerk  to  decide  how  much  coal  each 
house  is  allowed. 

Another  idea  of  how  the  system  is 
worked  can  be  obtained  by  taking  for 
example,  a  bona-fide  order  for  fifteen 
tons  of  coal.  If  the  tenant  had  three 
tons  of  coal  left  from  last  year  and  his 
new  order  called  for  twelve  tons,  it 
would  be  posted  and  passed  on.  If, 
however,  the  order  showed  three  tons 
on  hand  and  called  for  fifteen  more, 
the  dealer  would  be  notified  by  postal 
card  to  hold  up  the  order.  The  mana- 
ger of  the  bureau  or  one  of  his  as- 
sistants would  then  notify  the  dealer  by 
letter  as  to  number  of  tons  his  customer 
could  have. 

If  the  consumer  is  not  satisfied  with 
his  allotment  he  can  appeal  the  de- 
cision to  the  domestic  fuel  engineer, 
who  then  usually  sends  out  an  inspector 
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UNITED    STATES    FUEL    ADMINISTRATION 

FRANCIS    A.    LEWIS 

FEDERAL   FUEL   ADMINISTRATOR    FOR    PHILADELPHIA 


705  MEDICAL  ARTS  BUILDING 

16TH  AND  WALNUT  STREETS 

PHILADELPHIA 


QUESTIONNAIRE 


Notice:    No  orders  for  cool  wUl  be  approved  by  the  Federal  Tael  Admbdatntar  tf  tUa 
retmrned  with  the  proper  iaforaMtioB  supplied,  within  soTeii  days  frooB  date. 


Name  cd  firm  or  individual- 


Address .- — Ward  No_ 

Zone  No^ 


:  Dealer's  No. ^Type  of  plant Inspec.  No^ 


It  is  suggested  that  you  obtain  the  services  of  a  competent  heating  contractor  or  engineer  to  asst^  yon  in  fte 
nishing  (Mcurate  information  to  questions  asked,  providing"  you  have  not  a  technically  tifained  .man  in  your  employ. 

SERIES  L    GENERAL 

(NOTE.  Do  not  ch^  but  write  in  aiiffwer  to  each-  question.) 

1.  Is  building  store  and  apartments,  chnr^  apartmenf  hoose»  theatre,  manufacturing  plant,  oAce  building,  mhflB, 
apartments'  above  saloon,  hotel,  restaurant,  loft  building,  bank,  hospital,  school,  brewery,  green-house,  pefalit  tf 

private,  or  what? . 

2.  'Is  building  detached,  twin,  inside  <^  ^m'er? , — 

8.    Do  people  live  and  sleep  in  building  T , 


A*    How  many  people  make  their  homes  in  building? — 

5.  How  long  have  they  been  occupants  of  building? 

6.  State  number  of  rooms  in  buUding  that  are  heated. 


7.    If  apartment  house,  state(  number  of  apartments  and  average  number  of  rooms  in.  each  apartment,  not  indidisc 


8.    State  number  (A  porches  that  are  heated- 


9.    Are  apartments  heated  from  heating  plant  which  heats  other  portions  of  building?. 

10.  Can  living  apartments  be  heated  without  heating  other  portions  of  the  baOding? 

11.  Do  yyv  have  a  sprinkler  system  in  your  building?  .  ■    , 


12.    If  store  or  restaurant  with  living  quarters  above,  state  dimensions  of  store  or  restaurants 


18.    State  total  number  of  rooms  used  as  living  quarters^ 


PRIORITY  STATUS 

1.    Are  yon  considered  a  public  utility? — . 


2.    Are  you  m  hospital  or  charitable  institution? 

8.    Are  yon  working  on  Government  contracts? 

4.    Specify  contract  numben  amf  propev  departments 


5.  Are  contiacts  dlreet  with  the  Goyemment  or  are  tbey  sub-contracts  ?_ 

6.  What  percentage  of  your  total  production  is  Government  tkork? 
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7.    la  any  portion  of  your  btdlding  doyotod  to  this  woric?- 
S.    If  so,  ststo  what  portion  and  matorisl  contneted  for— 


9. 

Is  any  part  cf  your  bvllding  occupied'  by  any  branch  of  the  Federal,  State  or  Municipal  Goyemmen^T 

10. 

IL 

1? 

Do  you  handle  parishable  food  or  food  necessary  for  immediate  consumption?,..    —     _       — ,    —  ... 

Deecribe  briefly  the  nat>:!Te  of  ynor  hqejneffa         ............ 

13.  What  sise  of  coal  do  yon  believe  best  adapted  to  your  plant? 

14.  How  moeh  coal  had  yoo  on  hand  April  1st? 

15.  How  mxuAk  coal  have  you  neeived  since  April  Ist? 

16.  State  your  daily  coal  consumption 


17.  State  your  yearly  consumption 

18.  Do  you  consider  your  plant  efficient? . 

19.  Give  your  regular  coal  dealer's  name  and  address.. 

20.  How  long  have  you  been  his  customer? 


SERIES  n.    GONSTRUCnON  OF  BUILDING 
1.    How  many  years  has  your  building  been  erected? 


2.    State  aeenrately  the  length,  width  and  height  of  your  buildlxig 
8.    State  the  number  of  storiea .^ 


4.    Is  building  of  frame,  brick,  stone,  marble,  sandstone,  hoAow  tile,  steel  sash  and  glass,  sheet  iron  or  corrugaAed  iron? 


B.    How  many  walls  are  e^^posed? ^ 

6.  How  many  North South East West  . 

(By  exposed  walls  is  meant  outside  walls  exposed  to  weather.) 

7.  Give  average  sise  and  number  of  windows  Jn  entire  building 

8.  Are  windows  single  or  double  glass? . 

9.  Are  windows  weather  stripped?. ; 

16.'  If  so,  in  what  manner? 

11.  Do  you  use  metal  weatherstripping? i ■ 

12.  State  average  sice  and  number  of  doors  leading  to  outside l._  . 

13.  How  many  skylights  in  roof? . 


14.  State  average  sise  of  skylights__ 

15.  Are  walls  of  ordinary  overlapping  clapboards  ?>. 

16.  Are  they  lathed  and  piantered  inside?^ 


17.  If  wttUs  are  brick,  stone  or  hollow  tile,  state  thickness 

18.  Are  they  furred  and  plastered  Inside? 

19.  Are  walls  plastered  outside? 


If  building  is  of  steel  sash  and  glass  or  reinforced  concrete,  itate  architect  by  whom  building  was  designee 


SERIES  UI.    TEBIPERATURE 

I.  Do  you  use  temperature  control? 

2:    If  so,  what  type? „,_. 
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8.    What  temperature  do  you  maintain  in  rooms  occupied  as  Vtriag  quarters?-— — — 

4.    If  factory,  state  what  temperature  jrou  maintain — • — 

6.    What  facilities  have  you  for  obUinin^  »  record  of  temperature  maintained  throughout  day  and  nicht?- 


6    If  any  recording  instrument  is  used,  so  state m. 

7.  Do  you  maintain  room  thermometers  throughout  your  building?   — 

8.  Is  building  heated  in  day  time  only? __ 

9.  Is  building  heated  only  intermittently? — 


SERIES  IV.    CONSTRUCTION  OP  HEATING  PLANT 

1.  Is  your  heating  plant,  steam,  hot  water,  vapor,  warm  air,  or  purchased  from  central  plant?- 

2.  How  often  do  you  clean  heater,  flues  and  pipe? _ — — — 

8.    Have  they  been  cleaned  since  April  1st? 

4.    Do  you  sift  your  ashes? 


DIVISION  I.    STEABI,  HOT  WATER  AND  VAPOR 


1.  Is  it  m  direct  or  indirect  steam  system  ? , 

2.  Note.  By  indirect  system  is  meant  a  combined  heating  and  ventilating  system  using  tan  to  force  air  through  hnts< 
coils  and  thence  into  rooms  through  ducts  or  by  meant  of  fresh  air  intake  through  heated  coils 

8.  Is  boiler  and  cellar  piping  covered  with  asbestot? „_. — 

4.  Do  you  have  trouble  on  account  of  bad  draft  conditions? 

6.  Is  your  plant  in  flrst-dass  condition? 

6.  State  name  of  manufacturer  of  boiler  or  boilers 

7.  How  many  boilers? __ — 


8.  State  size  number  of  boiler  (usually  found  on  front  of  boiler)  _ 

9.  State  rated  capacity  of  each  boiler 

10.    Is  boiler  round,  square  or  oblong? 


11.    State  accurately  the  dimensions  or  area  of  grate.    (This  is  important  Don't  guess  at  ft  Measure  it) 


12.    Is  boiler  equipped  with  grates  capable  of  burning  small  sixes  of  coal?. 
18.    How  many  square  feet  of  radiation  in  building  (not  including  piping)  _ 


14.    Is  your  heating  plant  known  as  a  one-pipe,  two-pipe  system,  or  a  one-pipe  system  with  air  line? 

16.    If  vapor  or  vacuum  is  used  as  a  heating  medium,  state  name  of  numufacturer  of  system  installed 


18.  What  pressure  is  necessary  to  maintain  at  boiler  in  order  to  heat  building?  ~ 

17.  Do  you  find  that  some  radiators  are  only  heated  partially? 

18.  Do  you  attempt  to  adjust  air  valves  to  relieve  condition? 

19.  Is  it  diffleult  to  keep  the  building  comfortable  in  severe  weather?   —       . 

20.  Does  it  require  some  time  to  get  building  warm  in  morning? 

21.  State  approximate  time_„_ _.- ____. 


22.    Do  you  urge  tenants  to  turn  off  radiators  when  apartment  becomes  too  warm  instead  of  opening  windows  ?- 


DIVISION  n.    WARM  AIR  PURNACES 


1.  State  size  number  of  heater  and  name  of  manufacturer 

2.  State  dimensions  or  area  of  grate — — 

3.  State  diameter  of  smoke  pipe 

4.  Is  furnace  round  or  oblong  with  brick  setting? 
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5:  Am  pipes  and  fnmact  in  basement  covered  with  aabestoa? 

6.  Slate  Bomber  of  pipes  leaving  beater 

7.  Stats  diameifT  of  pipes 

8.  Is  a  fkeah  air  intake  from  the  outside  used? 

9.  Give  its  dimensions 


10.  Is  it  equipped  with  a  damper  which  will  cut  down  cold  air  supply  ? — 

11.  If  fresh  air  intake  is  not  used,  how  do  yoa  provide  air  supply? 


DIVISION  III.    TANK  HEATERS  AND  LAUNDRY  STOVES 

State  siie  nnmber  and  name  of  manufaetorer  of  tank  heater  or  laundry  stove 


2.    State  dimensions  or  area  of  grate. 


8.    Slate  capacity  in  gallons  or  dimensions  of  domestic  boiler  or  storage  tank... 
4.    State  total  nunkber  of  bathrooms  in  boOding 


6.  How  many  months  per  year  is  tank  heater  used? 

$.    If  you  use  a  laundry  dryer  in  addition  to  tank  heater,  state  number  of  families  using  saitae... 

7.  Do  you  have  a  gas  water  heater^ . 

DIVISION  IV.    COAL  RANGES 

1.    State  sise  number  and  name  of  manufacturer  of  coal  range ..--  - 


2.    State  dimensions  of  fire  boz- 


3.  Has  it  more  than  one  fire  box? 

4.  How  many  rmges  do  you  use? 

5.  How  many  months  per  year  do  yon  use  range? 


6.  Is  hot  water  for  use  throughout  the  house  heated  from  range? 

7.  If  restaurant,  hotel,  boarding  house  or  public  diiting  room,  state  average  number  of  meals   (not  persons)  served 
daUy - 1 

(Example:  Two  meals  per  day  for  twelve  persons  makes  a  total  of  24  meals.) 

DIVISION  V.    COAL  STOVES  FOR  HEATING 


1.  State  nnmber  of  stoves  used 

2.  Why  do  you  use  stevea  to  heat  your  building?.. 


I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief  the  above  questions  have  been  answered  truthfully 
and  without  intent  to  famish  misleading  information. 

I  hereby  ftirther  certify  tiiat  the  amount  of  coal  used  last  year  as  stated  in  Series  1,  Div.  H,  question  17  is  cor- 
rect to  tha  best  of  my  knowledge  and  belief,  being  based  upon  a  thorough  investigation  of  coal  receipto  by  me  per- 
sonally. 


SiQmtturt  of  owntr  or  properly  detignted  oficer  of  Compmy. 

\  ^r  coal  allotment  will  be  made  on  the  basis  of  information  herewith  furnished.  The  importance  of  accurate 
answers  to  questions  is  therefore  emphasised.  This  report  will  be  followed  by  a  rigid  inspection  of  your  heating  equip- 
ment with  a  verification  of  answers  to  above  questions.  Tou  are  urged  to  put  this  equipment  in  proper  condition.  Coal 
allotment  will  be  made  first  to  those  who  consume  it  moet  economically,  wasteful,  ineflkient  plants  will  have  their  allot- 
mento  based  on  the  tonnage  necessary  if  plants  were  in  proper  condition. 

1^«^ral  Fuel  Administrator  for  Philadelphia^. 
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to  make  an  investigation  or  survey. 
Upon  receipt  of  the  report  the  domestic 
fuel  engineer  decides  whether  or  not  the 
allotment  was  correct  and  gives  his  de- 
cision to  the  bureau  of  distribution. 
This  is  final  and  binding.  Although 
orders  for  2,000,000  tons  have  been 
passed  upon  this  year,  there  have  only 
been  97  appeals. 

All  orders  for  commercial  buildings, 
such  as  factories,  theatres,  department 
stores,  office  buildings,  apartments,  etc., 
where  domestic  sizes  of  anthracite  are 
used  in  any  quantity,  are  turned  over 
to  the  head  of  the  commercial  depart- 
ment. Surveys  are  made  in  each  case 
and  suitable  allotments  granted.  Such 
investigations  often  disclose  the  fact 
that  large  buildings  have  been  burning 
domestic  sizes  of  anthracite  when  they 
could  have  used  steam  sizes  or  soft 
coal.  In  such  cases  recommendations 
are  made  which  not  only  result  in  a 
saving  to  the  consumer  but  provide  more 
coal  for  domestic  consumption. 

VALUABLE    STATISTICS    OBTAINED. 

After  the  postings  are  completed  the 
orders  can  be  tabulated  to  ascertain 
the  number  of  tons  ordered  each  day, 
number  of  tons  released  for  delivery, 
the  amount  of  coal  saved  by  cutting 
down  excessive  orders,  number-  of  tons 
ordered  by  dealers,  classes,  amoimt  of 
each  size  and  period  at  which  the  de- 
mand by  consumers  was  greatest.  At 
the  end  of  the  coal  year  the  Fuel  Ad- 
ministrator in  each  city  using  the  sys- 
tem will  know  exactly  how  many  tons 
were  used,  whether  or  not  there  has 
been  an  increase  or  decrease  in  con- 
sumption and  he  can  figure  how  much 
he  will  need  in  his  allotment  for  the  en- 
suing year.  With  this  information  at 
hand,  the  big  problems  in  the  coal  situ- 
ation during  the  war  will  be  minimized. 
But  it  must  be  remembered  that  the 
distribution  system  has  not  been  devised 
only  to  obtain  statistics.  Its  principal 
object  is  to  conserve  coal  by  cutting 
down  excessive  orders  and  preventing 
hoarding. 


ORGANIZING   INSPECTORS. 

Through  the  adoption  of  the  distri- 
bution system  it  became  necessary  to 
have  inspectors.  The  desirable  men  to 
carry  out  this  work  were  those  who 
were  familiar  with  low-pressure  heating 
plants,  and  who  possessed  sufficient 
education  to  impart  their  knowledge  to 
others.  The  logical  men  were  sales- 
men of  heating  goods  and  engineers, 
because' they  are  usually  able  to  devote 
some  time  to  the  work  without  it  inter- 
fering with  their  regular  line  of  busi- 
ness. 

Manufacturers  of  heating  apparatus 
usually  have  a  sales  office  in  every 
large  city.  It  was  fotmd  to  be  a  good 
plan  to  have  the  local  Fuel  Administrator 
call  a  meeting  of  the  branch  managers 
of  these  concerns,  together  with  repre- 
sentatives of  the  American  Society  of 
Heating  and  Ventilating  Engineers  and 
similar  organizations,  and  outline  the 
work  being  done  and  ask  for  their  co- 
operation. 

These  men.  were  formed  into  a  Com- 
mittee on  Practical  Conservation.  The 
Fuel  Administrator  appointed  a  chair- 
man to  work  with  the  Administrator 
and  to  line  up  the  other  members.  This 
chairman  appointed  a  secretary.  The 
city  was  divided  into  districts  or  zones 
and  a  manager  appointed  for  each. 
These  men  were  willing  and  able  to 
give  the  work  the  required  time.  The 
zone  managers  formed  the  executive 
committee  known  as  the  Conservation 
Board.  A  complete  list  of  all  men 
available  for  conservation  work  was 
compiled  and  each  man  assigned  to  a 
zone  manager.  In  general,  the  duties 
of  the  Conservation  Board  were  fixed 
as  follows: 

(1)  To  act  as  an  advisory  engineer- 
ing board. 

(2)  To  direct  the  work  of  the  in- 
spectors. 

(3)  To  pass  on  allotment  appeals  by 
commercial  consumers. 

(4)  To  determine  the  coal  allotment 
in  difficult  cases. 
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The  board  decided  to  meet  at  stated 
intervals.  A  member  of  the  conserva- 
tion division  was  placed  in  charge  of 
the  inspection  work  and  appointed  as  a 
member  of  the  Conservation  Board  to 
act  as  chairman  of  the  board.  After 
the  Conservation  Board  was  completed 
a  general  meeting  of  the  Conservation 
Committee  and  all  inspectors  was  called 
to  stimulate  interest  and  outline  .the 
work  of  the  inspectors.  The  duties  of 
the  inspectors  were  given  as   follows: 

(1)  To  make  investigations  where  the 
stated  coal  requirements  seem  excessive 
and  the  information  at  hand  is  not 
sufficient  to  make  an  allotment. 

(2)  To  report  the  conditions  of  heat- 
ing plants  inspected  and  make  recom- 
mendations. 

(3)  To  report  any  violations  of  the 
regulations  of  the  United  States  Fuel 
Administration. 

(4)  To  investigate  all  cases  of  alleged 
hoarding  and  get  the  necessary  evidence 
to  make  prosecution  possible. 

The  inspectors  have  become  the  police 
department  of  the  Fuel  Administration 
and  the  guardians  of  the  city's  coal  pile. 

To  make  the  work  effective  and  free 
from  criticism,  inspectors  were  thor- 
-oughly  impressed  that  they  were  not  to 
recommend  any  specific  apparatus  to 
the  consumer.  When  acting  as  inspec- 
tors they  lose  their  identity  and  only 
represent  the  Fuel  Administration.  All 
men  connected  with  this  work  have 
been  sworn  into  the  Government  service. 
A  card  has  been  issued  to  them  from 
Washington  which  has  been  their  cre- 
dentials. It  enables  them  to  enter  any 
building  for  the  purpose  of  making  an 
inspection. 

Subjects  for  inspection  have  been 
sent  to  zone  managers  by  the  office  of 
the  Fuel  Administrator.  The  zone 
manager  sends  them  to  his  inspectors 
through  the  branch  manager  or  office  of 
the  inspector.  All  inspectors  are  under 
the  direct  supervision  of  their  branch 
manager.  The  inspector  makes  the  in- 
vestigation, fills  in  the  supplemental  re- 
port   and    makes    his    recommendation. 


The  report  is  then  returned  to  the  zone 
manager,  who  recommends  an  allotment 
and  sends  all  the  papers  to  the  office  of 
the    Fuel   Administrator. 

The  inspector's  personal  opinion  of 
the  case  is  valuable,  but  it  is  important 
that  he  give  the  basis  of  his  opinion. 
Where  an  allotment  is  to  be  made  to 
large  buildings  it  is  important  that  the 
following  facts  appear  in  the  question- 
naire of  the  inspector's  report: 

Kind  of  heat. 

Kind  of  coal. 

Name  of  manufacturer — ^size  number 
and  grate  area  of  each  and  every  coal- 
burning  unit. 

Niunber  of  months  each  is  used. 

Whether  or  not  the  heating  plant  is 
adequate. 

Whether  or  not  the  building  is  j)oorly 
constructed  or  badly  exposed. 

Whether  stated  requirements  for 
previous  year  check  with  coal  receipts. 

Tons  of  coal  on  hand  (41  cu.  ft. 
equal  one  ton.) 

General  information  in  connection 
with  the  distribution  system  is  given  in 
the  following  short  paragraphs: 

An  order,  after  being  given  to  a  re- 
tailer, cannot  be  cancelled  and  placed 
with  another  dealer. 

Consumers  are  urged  to  purchase 
from  one  dealer  only.  However,  they 
may  place  orders  with  more  than  one 
dealer,  provided  the  total  orders  placed 
do  not  exceed  the  consumer's  normal 
requirements. 

A  copy  of  every  order  is  filed  with 
the  Bureau  of  Distribution  and  the 
house  address  charged  with  the  number 
of  tons  ordered.  This  eliminates  the 
possibility  of  a  house  receiving  more 
coal  than  it  requires  by  different  persons 
placing  orders  for  the  same  address. 

Coal  cannot  be  removed  from  one 
address  to  another  without  a  permit. 

Bribing,  or  otherwise  inducing  a  driv- 
er to  deliver  coal  to  an  address  other 
than  the  one  given  to  the  driver  by  the 
dealer,  is  a  violation  and  is  subject  to 
prosecution. 

Coal  dealers  are  not  permitted  to  de- 
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liver  the  final  one-third  of  the  consum- 
er's order  until  all  of  his  customers 
have  received  two-thirds  of  their  re- 
quirements. But  if  a  dealer  has  a  sur- 
plus of  one  kind  of  coal,  such  as  tgg 
or  pea,  and  he  has  no  order  for  that 
size  from  persons  who  have  not  re- 
ceived their  first  two-thirds,  he  is  per- 
mitted to  deliver  the  final  one-third  of 
that  amount  of  coal  to  customers. 

After  September  15  coal  dealers  are 
not  permitted  to  make  "long  hauls" 
outside  of  a  reasonable  radius  of  the 
yard.  Arrangements  must  be  made 
with  a  dealer  near  the  consumer,  to 
make  the  delivery.  This  is  a  mutual 
agreement  among  dealers. 

Dealers  are  entitled  to  make  a  charge 
for  extra  labor  when  the  consumer  is 
not  home  or  unprepared  to  receive  the 
coal  when  the  driver  first  attempts  to 
make  delivery,  provided  the  dealer  has 
given  due  notice  of  his  intention  to 
make  delivery. 

Dealers  are  entitled  to  charge  for  car- 
rying in  coal.  They  may  also  charge 
for  excessive  labor,  due  to  local  condi- 
tions. This  charge,  however,  must  be 
agreed  upon  between  the  consumer  and 
the  dealer  before  delivery  is  made. 

Consumers  must  pay  the  price  pre- 
vailing at  the  time  of  .delivery,  regard- 
less of  date  order  was  placed. 

Prices  for  the  same  kind  of  coal  may 
vary  as  much  as  seventy-five  cents  per 
ton.  The  railroad  operator  must  sell 
his  coal  to  the  dealer  at  seventy-five 
cents  a  ton  less  than  the  independent 
operator. 

The  retail  price  of  coal  in  Philadel- 
phia is  obtained  by  taking  the  cost  at 
the  mine,  fixed  by  the  Government,  plus 
approximately  $1.75  per  ton  freight, 
plus  twenty  cents  jobber's  commission 
if  bought  through  a  jobber,  plus  the 
gross  margin  of  $2.50  added  by  the 
dealer.  This  gross  margin  covers .  the 
dealer's  overhead  expenses,  handling, 
cartage,  etc. 

To  arrive  at  the  average  cost  per  ton 
to  the  dealer,  the  latter  takes  the  total 
cost  of  receipts  for  the  previous  fifteen- 


day  period,  plus  cost  of  stock  on  hand 
at  the  beginning  of  that  period,  which 
gives  the  total  cost  for  a  specified  num- 
ber of  tons.  This  is  divided  by  the 
number  of  tons,  giving  the  dealer's 
average  cost  per  ton.  To  this  is  added 
the  gross  margin  of  $2.50,  which  gives 
the  price  per  ton  to  the  consumer  for  the 
ensuing  fifteen-day  period.  Therefore 
the  dealer  gains  nothing  by  delaying 
delivery.  It  is  to  his  interest  to  deliver 
the  coal  as  quickly  as  possible. 

Private  greenhouses  are  not  entitled 
to  coal.  Public  greenhouses  may  have 
50%  of  their  normal  requirements,  ex- 
cepting when  thdr  order  is  for  forty 
tons  or  under,  when  they  are  entided 
to  the  full  amount. 

Private  garages,  including  those  hav- 
ing living  quarters,  are  not  entitled  to 
coal.  Persons  occupying  such  quarters 
must  be  provided  for  in  a  house. 

Country  clubs  will  not  receive  any 
coal  after  November  1. 

All  manufacturers  have  been  placed 
on  a  preference  list  and  cannot  store 
coal  without  a  permit.  They  are  re- 
quired to  make  out  a  weekly  report  of 
coal  on  hand.  The  object  is  to  make  it 
possible  to  give  essential  industries  a 
reserve  stock  for  emergencies  and  to 
keep  them  running  at  all  times. 

Egg  and  broken  coal  should  be  sub- 
stituted for  stove  and  nut  wherever 
possible.  Buckwheat,  or  a  mixture  of 
buckwheat  and  pea  should  be  substi- 
tuted for  pea  coal.  Rice  and  smaller 
sizes  of  buckwheat  should  be  substituted 
for  No.  1  buckwheat  wherever  possible. 
Such  substitution  will  help  the  general 
coal  situation. 

Most  of  the  foregoing  r^^lations 
can  be  carried  out  through  the  super- 
vised distribution  system  because  re- 
cords are  kept  of  every  dwelling  and 
building  in  the  city. 

UGHTI<ESS   NIGHTS  INAUGURATED. 

Again  the  heating  industry  came  to 
the  assistance  of  the  Fuel  Administra- 
tion when  "lightless  nights"  were  put 
into  effect  as  a  measure  of  further  con- 
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serving  coal.  Monday,  Tuesday,  Wed- 
nesday and  Thursday  nights  of  each 
week  were  designated  by  the  United 
States  Fuel  Administration  as  nights  on 
which  certain  restrictions- must  be  placed 
on  electric  lighting,  etc.,  in  every  city 
in  the  United  States. 

Because  of  their  familiarity  with  the 
regulations,  it  was  decided  that  the  men 
who  had  -been  acting  as  inspectors  and 
instructors  in  the  conservation  work 
were  most  suitable  for  taking  over  the 
new  duties.  Their  services  were  again 
offered  gratis  and  accepted.  A  board 
of  eight  members  was  appointed,  con- 
sisting of  four  members  of  the  Ameri- 
can Society  of  Heating  and  Ventilating 
Engineers  and  four  representatives  of 
manufacturers  of  low-pressure  heating 
apparatus.  These  consisted  of  W.  A. 
Bland,  of  the  American  Radiator  Co., 
chairman;  E.  S.  Berry,  of  the  Joseph 
Spear  Stove  Heating  Company,  vice- 
chairman;  Frank  C.  Hibbs,  of  H.  B. 
Smith  Co.;  A.  P.  Goldsmith,  of  the 
E.  F.  Houghton  Co.;  C.  V.  Haynes,  of 
the  Haynes  Selling  Co.;  A.  C.  Mott, 
Jr.,  of  the  Abram  Cox  Stove  Co. ;  H.  D. 
Kellogg,  of  the  H.  B.  Smith  Co.,  and 
William  E.  Tinker,  of  the  National 
Radiator  Co. 

The  city  was  divided  into  eight  zones 
and  each  member  of  the  board  was 
placed  in  charge  of  a  zone.  About 
eighty  inspectors  were  selected  from 
among  heating  salesmen  and  engineers 
and  "they  were  divided  among  the  zones. 
Each  zone  was  also  divided  into  dis- 
tricts and  one  or  more  inspectors  placed 
in  charge  of  each  district. 

In  order  to  do  effective  work  it  has 
been  necessary  for  these  men  to  work 
at  night.  They  have  given  up  their 
time  in  the  evenings  willingly  and  the 
work  they  have  done  has  been  very 
good.  In  some  cases  inspectors  have 
been  required  to  work  during  the  day. 
In  this  respect  their  employers  have 
given  them  as  much  time  off  as  neces- 
sary. 

Instructions  issued  to  the  inspectors 
were  as  follows: 


The  inspector  will  call  the  attention 
of  all  violators  to  the  r^ulations  and 
report  each  case  with  full  particulars, 
direct  to  the  zone  manager.  The  latter 
will  report  it  to  the  office  of  the  Fuel 
Administration  and  a  fine  will  be  im- 
posed where  the  circumstances  justify 
.such  procedure. 

If  a  light  is  necessary  for  public 
safety  or  police  protection,  the  inspector 
will  report  the  case  to  the  zone  mana- 
ger, who  will  issue  a  temporary  permit. 
An  official  permit  will  be  issued  in  Phila- 
delphia where  conditions  warrant,  by 
the  City  Fuel  Administrator.  The 
temporary  permit  is  good  for  not  more 
than  ten  days. 

Inspectors  are  cautioned  to  avoid 
arguments.  •  Give  the  violator  the  facts 
and  if  he  refuses  to  turn  out  the  lights 
and  cannot  show  a  proper  permit,  note 
the  case  and  report  it  to  the  zone  man- 
ager. 

Reports  of  violations  received  from 
sources  other  than  from  the  in- 
spectors will  be  sent  to  the  inspectors 
through  the  zone  manager,  on  a  small 
card.  The  inspector  will  investigate 
the  case,  make  his  report  on  the  card 
and  return  it  to  the  zone  manager. 
Similar  cards  will  be  supplied  to  the 
inspectors  upon  which  to  make  reports 
of  violations  he  may  find,  to  the  zone 
manager. 

Inspectors  will  report  violations  out- 
side of  their  own  district  to  their  own 
zone  manager,  but  will  not  warn  the 
violator  or  take  the  matter  up  with 
him. 

Avoid  stating  that  a  merchant  can 
have  all  the  lights  he  wants  inside  at 
any  time  and  also  outside  on  Friday, 
Saturday  and  Sunday  nights.  Ask 
them  not  to  use  any  more  current  than 
necessary  at  any  time.  The  spirit  of 
the  regulations  is  to  save  current  and 
thus  save  coal. 

UGHTLESS   NIGHT   REGULATIONS 

Regulations  for  the  "lightless  nights*^ 
were  issued  by  the  Fuel  Administration 
as  follows: 
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No  window  or  outside  display  lights 
any  day  between  sunrise  and  sunset. 

No  window  or  outside  display  lights 
Monday,  Tuesday,  Wednesday  and 
Thursday  nights. 

No  "safety"  or  "police"  lights  in  any 
windows,  including  jewelry  stores,  on 
lightless  days  and  nights.  A  "police" 
light,  if  necessary,  must  be  inside  of  the 
store,  away  from  the  window. 

Outside  fruit  stands,  etc.,  not  con- 
nected with  the  store,  are  permitted  only 
sufficient  light  to  conduct  business. 

No  outside  or  window  lights  if  there 
is  a  store  in  which  to  do  business. 

Zone  managers  will  issue  a  temporary 
permit  for  a  "public  safety"  light,  not 
to  exceed  25  watts,  if  conditions  war- 
rant, as  in  the  case  of  a  dark  step  lead- 
ing to  a  store  entrance. 

Theatres  are  entitled  to  sufficient  light 
for  safety  inside  the  lobby.  No  out- 
side lights  excepting  exit  lights. 

Carnivals,  etc.,  are  permitted  suffi- 
cient light  for  safety  where  no  wiring 
is  necessary. 

As  the  result  of  the  inspections  hun- 
dreds of  willful  violators  have  been 
caught.  Some  of  them  have  been  given 
their  choice  of  paying  $50  to  the  Red 
Cross  or  facing  prosecution  imder  the 
Lever  Act,  which  provides  a  fine  of 
$5,000.  Violations  have  been  reduced 
to  a  minimum,  however,  as  the  result 
of  the  inspectors  explaining  the  regula- 


tions to  persons  who  did  not  under- 
stand, and  by  warning  obstinate  per- 
sons. One  warning  generally  sufiices, 
but  when  it  goes  beyond  that  it  is  con- 
sidered a  willful  violation.  The  regula- 
tions now  have  been  in  eflfect  over  two 
months  and  it  is  assumed  that  every 
person  has  had  time  to  learn  them.  AH 
violations  in  Philadelphia  in  the  future 
will  result  in  the  offenders'  turning 
over  contributions  to  the  Red  Cross 
or   facing  prosecution. 

Through  their  work  in  assisting 
the  United  States  Fuel  Administration, 
the  heating  and  range  experts  have  won 
the  distinction  of  beftig  one  of  the  most 
patriotic  bodies  of  men  in  the  country. 
Cognizance  of  this  is  taken  by  the  Fuel 
Administration,  which  is  entrusting  to 
them  much  important  work.  It  is  likely 
that  all  of  these  experts  who  are  avail- 
able will  be  called  upon  again  and  again 
in  the  future  to  give  up  more  of  their 
time  in  war  work.  And  from  the  show- 
ing they  have  made  it  is  certain  that 
they  will  never  be  found  lacking  and 
that  they  will  keep  up  their  standard 
of  excellence. 

In  assisting  in  the  conservation  of 
coal  these  patriotic  men  are  helping  the 
boys  in  the  trenches  to  push  back  the 
Htm  horde.  Every  ton  of  coal  they 
caused  to  be  saved  means  more  steel 
for  bullets  and  a  smaller  casualty  list. 
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STAM)ARDS  OF  CENTRAL  STATION  HOT 
WATER  HEATING  SERVICE 

Established  by  the  Public   Service   Commission   of   Indiana   Under   Date   of 

August  3,  1918. 


Acting  on  the  recommendations  of  its 
engineering  department  the  Public  Serv- 
ice Commission  of  Indiana  has  estab- 
lished a  notable  set  of  standards  of  cen- 
tral station  hot  water  heating,  which 
are  promulgated  as  Order  No.  4082. 
They  went  into  effect  August  3,  1918. 

The  commission's  action  is  the  direct 
result  of  the  fact  that  central  station  hot 
water  utilities,  in  the  past,  have  been 
billing  their  constuners  on  the  basis 
of  square  feet  of  radiation  required 
by  formulae  and  not  upon  the  square 
feet  of  radiation  set.  This  has  led  to 
what  was  described  by  the  commission- 
as  an  acute  situation  due  to  high  and 
unreasonable  billing  and  a  lack  of  good 
service* 

Incidentally,  the  investigation  con- 
ducted by  the  commission  showed  that 
there  are  very  few  central  station  hot 
water  heating  plants  in  the  United 
States  outside  of  the  middle  west.  The 
United  States  Bureau  of  Standards  re- 
ported that  most  of  the  plants  are  to  be 
found  in  Ohio,  Indiana,  Michigan,  Wis- 
consin, Illinois  and  Minnesota. 

The  principal  items  in  the  new  stand- 
ards are  given  in  the  following: 

OPERATIONS  AND   MAINTENANCE. 

Boiler  horsepower. — ^There  shall  be 
available  for  use  at  times  of  zero 
weather  at  least  6  B.  H.  P.  capacity  for 
each  1000  sq.  ft.  of  radiation  connected 
to  the  utility's  mains. 

Pressure  and  Flow  of  Water  in 
Mains. — (a)  Pressure  Variation.  The 
pressure  of  the  water  supplied  by  any 
utility  as  measured  at  the  consumer's 
service  where  it  enters  the  building 
shall  not  indicate  a  differential  pressure 
of  less  than  J4  lb.  per  square  inch 
working  pressure  between  flow  and  re- 
turn pipes  and  the  average  pressure  in 


flow  and  return  service  pipes  shall  be 
suflicient  at  all  times  completely  to  fill 
all  radiators  in  the  consimier's  installa- 
tion. 

(b)  Pressure  Surveys.  Each  hot 
water- heating  utility  shall  provide  itself 
with  the  proper  gat^es  and  instrtmients 
and  shall  take  and  record  on  order  of 
the  commission  measurements  of  the 
water  pressures  and  variations  in  press- 
ure throughout  the  system  at  points  in- 
dicated on  a  map  of  the  distribution 
system  on  file  with  the  commission. 

(c)  Flow.    The      utility      shall      be 
equipped   and   prepared   to    furnish    at 
least  6  lbs.  of  water  at  the  consumer's 
premises  per  square   foot  of   radiation^ 
per  hour. 

TEMPERATURE    PRESSURE    AND    FLOW     OF 
WATER  IN  MAINS  AND  SERVICES. 

Under  this  heading  the  rules  state 
that  each  utility  shall  provide  itself  with 
the  proper  thermometers  and  other  in- 
struments and  shall  make  records  on 
order  of  the  commission  of  the  tem- 
perature of  the  water  throughout  the 
system  at  points  indicated  on  a  map  of 
the  distribution  system  on  file  with  the 
commission. 

In  new  installations  the  consumer  is 
to  pay  for  the  necessary  connections  for 
taking  the  temperature  and  pressure  of 
the  flow  and  return.  This  also  applies 
to  old  installations  where  there  is  com- 
plaint of  inadequate  service.  The  utility 
itself,  however,  is  to  provide  the  neces- 
sary indicating  and  recording  instru- 
ments for  making  the  tests. 

STATION     OPERATING     SCHEDULE     OF 
TEMPERATURES. 

(a)  The  standard  for  heating  service 
shall  be  determined  by  the  average  tem- 
perature of  the  flow  and  return  water 
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in  the  mains  at  the  heating  plant  of  the 
utility  and  shall  not  be  less  than  that 
indicated  in  the  following  table  showing 
the  average  temperatures  of  flow  and 
return. 

(b)  The  average  temperature  of  sta- 
tion flow  and  return  water  shall  be  de- 
termined by  dividing  by  two  the  sirni 
of  the  temperature  of  the  water  in  the 
flow  main  and  the  temperature  of  the 
water  in  the  return  main. 


STATION   RECORDS. 

Each  utility  shall  keep  a  station  rec- 
ord, which  record  shall  show  at  least 
the  hourly  readings  of: 

The  temperature  of  the  water  in  the 
flow  main. 

The  temperature  of  the  water  in  the 
return  main. 

The  temperature  of  the  outside  at- 
mosphere. 


TABLE  I 
Table  Showing  Average  Temperatures  of  Flow  and  Return   Water, 


Outside  Temperature, 
Degrees  F. 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

zero 

-5 
-10 
-15 
-20 


.  m. 


Day  Shbdule. 
6 :00  a.  m.  to 
6:00  p. 

80 

92 
102 
111 
121 
129 
137 
14i 
151 
158 
164 
170 
175 
180 
184 
187 
190 
191 
192 


Permissible  Night  Schedules 


6 :00  p.  m.  to  9 :30  p.  m. 

3 :30  a.  m.  to  6 :00  a.  m. 

85 

98 

107 

116 

126 

134 

142 
»      148 

154 

160 

165 

170 

175 

180 

184 

187 

190 

191 

192 


9  !33  p.  m.  to 
3 :30  a.  m. 

70 

82 

92 
101 
111 
119 
128 
136 
145 
154 
162 
170 
17:) 
180 
184 
187 
190 
191 
192 


Note. — See  appendix  for  schedule  of  station  flow  temperature. 


TABLE  II 
Table  Showing  Temperature-Lowering  Coefficients 

Outside  Temperature,  Deg.  F. 
50  to  40 
40  to  30 
30  to  20 
20  to  10 
10  to  0 
0  to  -10 
-10  to  -20 

TABLE  III 


of   Wind   Movements. 
Temperature-Lowering  Effect 
per  Mile  per  Hour,  Deg.  F. 
0.75 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Outside  Temperature,  Deg.  F. 
50  to    40 


Table  Showing  Temperature-Lowering  Effect  of  Wind. 

Wind 

Light.                    Medium.  Strong. 

5  to  10  m.  p.  h.         10  to  15  m.  p.  h.  15  to  20  m.  p.  h. 

6**                     9*  \y 

8                       13  17 

8  14  19 

9  15  21 
10                        16  23 

10  17  25 

11  19  26 
Note. — The  plant  operator   will  vary  these   wind  coefficients   to   suit  local  conditions. 


40  to 

30 

30  to 

20 

20  to 

10 

10  to 

0 

0  to 

-10 

-10  to 

-20 
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The  pressure  of  the  water  in  the 
flow  main. 

The  pressure  of  the  water  in  the  re- 
turn main. 

The  wind  velocity  where  there  is  in- 
stalled a  suitable  wind  gauge. 

Also,  the  pounds  of  coal  burned  per 
month  where  it  is  not  practicable  to  get 
daily  reports. 

The  time  of  starting  and  shutting 
down  boilers,  heating  equipment  and 
pumps. 

And  such  other  data  as  is  required  to 
determine  the  characteristics  of  the 
load. 

SEDIMENT   IN    MAINS. 

Each  utility  shall  provide  blow-out 
pipes,  on  all  lateral  extensions  of  mains 
and  at  other  necessary  places  in  the  dis- 
tribution system  for  the  removal  of  sed- 
iment in  the  mains.  The  mains  shall 
be  maintained  free  of  sediment. 

Information    for    Consumenu 

Billing  of  Consumers  for  Service. — 
Bills  rendered  to  consumers,  it  is  stip- 
ulated shall  show  the  number  of 
square  feet  of  radiation  set,  all  flat 
rate  charges,  and  the  price  per  unit  of 
service.  On  bills  computed  on  any 
other  basis  the  other  factors  shall  be 
clearly  stated. 

The  billing  for  all  consumers  having 
new  heating  installations  or  altered  heat- 
ing installations,  shall  be  based  upon  the 
radiation  set. 

Bills  rendered  to  old  customers  or 
to  consumers  whose  radiation  has  not 
been  altered  shall  be  based  upon  the 
radiation  set  when  the  amount  of  radia- 
tion set  is  the  correct  amount  as  de- 
termined by  inspection  or  test  made  by 
th3  utility  subject  to  the  approval  of 
the  commission. 

The  total  square  feet  of  radiation  set 
in  any  consumer's  installation  shall  in- 
clude in  addition  to  the  cast-iron  radia- 
tors, all  exposed  piping,  indirect  radia- 
tion and  such  other  radiating  surfaces 
which  are  not  covered  by  suitable  pipe 
covering:. 


The  consumer  shall  install  storm 
sash  strips  or  other  equally  effective 
protections  to  the  doors  and  windows 
and  keep  them  securely '  fastened  in 
place  and  maintained  so  during  the 
heating  season. 

The  company  shall  at  all  times  exer- 
cise reasonable  diligence  in  supplying 
water  in  sufficient  amount  and  of  such 
a  temperature,  as  will  reasonably  heat 
the  premises  of  the  consumer,  with  all 
windows  and  other  openings  properly 
closed  and  maintained. 

The  company  shall  furnish  hot  water 
in  a  sufficient  quantity  to  heat  the 
building  to  a  temperature  of  not  less 
than  70*^  F.,  when  the  outside  tempera- 
ture is  0°  F.,  and  above  provided  that 
sufficient  radiation  be  installed  by  the 
consumer  to  maintain  the  desired  tem- 
perature. 

(h)  The  consumer  shall  not  in  any 
manner  change,  divert  or  use  the  water 
circulating  through  said  interior  system, 
and  shall  exercise  at  all  times  reason- 
able care  for  the  protection  of  the 
utility's  property  on  the  premises  and 
shall  not  install  any  additional  radiation 
in  said  premises  without  the  written 
consent  of  the  utility. 

Indirect  Radiation. — Indirect  radia- 
tion is  not  recommended  but  when  in- 
stalled shall  be  charged  for  at  a  rate, 
100%  in  excess  of  the  rate  for  direct 
radiation. 

UNDERSET    RADIATION. 

Consumers  having  less  than  the  prop- 
er amount  of  radiation  installed  shall 
b2  billed  at  the  following  increased 
rate  until  such  time  as  they  can  procure 
and  install  the  proper  amount  of  radia- 
tion. Rates  for  direct  radiation,  where 
kss  than  normal  or  standard  amount  of 
radiation  is  installed: 

90%  of  normal  or  standard  radiation 
installed,  add  5%  to  normal  rate. 

80%  of  normal  or  standard  radiation 
installed,  add  10%  to  normal  rate. 

70%  of  normal  or  standard  radiation 
installed,  add  15%  to  normal  rate. 
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60%  of  normal  or  standard  radiation  formal  application  of  any  consumer,  if 

installed,  add  20%  to  normal  rate.  the  utility  is  at  fault  the  expense  of  the 

50%  of  normal  or  standard  radiation  investigation  shall  be  borne  by  the  util- 

installed,  add  25%  to  normal  rate.  ity  and  vice  versa. 

Nom— By  normal  or  standard  amount  of  Regulation  of   Consumer's   Service. — 

radiation  is  meant  the  radiator  area  required  Each  utility  may  regulate  the  water  on 

to  keep  the  room  or  buildmg  at  70'*  F.  mside  .,       ^r.«e«^*.^'e    :«e*^iiof;^«   K.,   ♦u^-^^ 

when  the  outside  temperature  is  zero  in  calm  ^^  consumer  s  mstaUation  by  thermo- 

weather.  static   regulator,    differential   valve,    or 

Test  on  Request  of  Consumer  to  other  device  to  be  maintained  at  its  own 
Utility.— In  case  of  complaint  by  a  con-  expense.  The  utility  is  to  clean  out  the 
sumer,  the  utility  is  to  immediately  in-  consumer's  installation  at  reasonable  in- 
vestigate the  heating  consumer's   heat-  tervals. 

ing  system  and  remedy  the  difficulty,  Payment  for  heating  service.— All  hot 
unless  the  utility  is  not  at  fault  when  water  heating  service  shall  be  furnished 
it  shall  recommend  to  the  consumer  in  on  a  season  basis  and  bills  shall  be  pay- 
writing  what  changes  should  be  made  able  monthly  from  October  1  to  April  1, 
to  give  the  desired  service.  inclusive.     The   per   cent   of   the    total 

Evidence  of  the  adequacy  of  service  heating  bill  that  shall  be  due  per  month 

shall  be  that,   with  all  radiator  valves  for  service  shall  be  determined  by  the 

open  and  radiators  free  from  sediment,  utility,  subject  to  the  approval  of   the 

the  average  temperature  of  the  flow  and  commission  and  included  as  part  of  the 

return  water,  measured  at  or  near  the  contract  with  the  consumer, 

point  of  entrance  of  the  service  pipes  The  following  payments  for  heating 

to  the  building,  shall  not  be  less  than  service  are  recommended : 

the  day  schedule  of  temperature  given  October    1st                                  10% 

in  the  table  of  average  temperatures  of  November   1st !!!...!.!!.!!! !  15% 

flow  and  return.  December    1st         15% 

Evidence  of  the  adequacy  of  the  num-  j^             ^^^   /[  [  [  [ '  [  [[  ]  \  \  \  \  ^0% 

her  of  square  feet  of  radiation  set  shall  February   1st                               20% 

be   that,    with    all    the    radiator    valves  March    1st .... . . . . . . . . . . . . . .  10% 

open  and  radiators  free  from  sediment,  Aoril    1st  10% 

and    the    average    temperature    of    the 

flow   and    return   water   maintained    as  A  consumer  receiving  service  as  per 

given  in  table  of  average  temperatures  his  request  for  a  period  less  than  the  full 

for    the    day    schedule,    making    allow-  heating  season  shall  be  charged  one-half 

ance  for  temperature-lowering  effects  of  of  the  regular  rate  for  that  portion  of 

wind    velocity,    and    with    the    outside  the  heating  season  in  which  service  is 

openings,  such  as  doors  and  windows,  not  taken  and  at  the  full  rate  for  that 

etc.,  properly  closed  and  maintained  so  part  of  the  season  in  which  service  is 

as  to   exclude   the  outside   air   in   cold  taken. 

weather,   and   the   utility   furnishing   at  heating  season 

least  6  lbs.  of  water  per  square  foot  of 

radiation,  and  with  pressure  differential  Each  utility  shall  contract  to  maintain 

between    flow    and    return    pipe    main-  regular  heating  service  from  October  1 

tained  to  at  least  >^  lb.  per  square  inch  to  April  30,  whenever^ the  outside  tem- 

working  pressure  and  the  inside  build-  perature  is  at  a  point  below  60*  F.,  and 

ing  temperature   maintained   at   70°  F.,  -  at  such  other  times  after  September  14 

then  and  in  that  case  the   number  of  and  before   May  21   when  the  outside 

square   feet  of  radiation  shall  be  con-  temperature  is  60°  F.,  or  below. 

sidered  as  adequate.  Radiation  Requirements. 

Where  a  test  of  a  consumer's  installa- 
tion is  made  by  the  commission  upon  Temperature   in   Consumer's  Premis- 
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es.— Each  utility  shall  contract  to  de-  quired  by  the  formula  and  as  set  out 
liver  hot  water  in  sufficient  quantites  to  in  the  table  showing  temperature-lower- 
maintain  in  the  consumer's  premises  the  ing  coefficients  of  wind  movements, 
agreed  upon  temperature  when  the  out-  Upon  the  request  of  any  constuner, 
side  temperature  is  0*^  F.,  provided,  or  the  commission,  the  utility  shall 
however,  that  doors,  windows  and  ven-  furnish  a  complete  detailed  set  of  fig- 
tilators  are  closed  and  tight  and  the  ures  and  data  relating  to  the  radiation 
premises  are  in  evidence  of  good  repair  requirements,  in  said  consumer's  prem- 
and  that  there  is  sufficient  radiation  set.  ises,  upon  which  it  is  proposed  that  the 

consumer    is   to   be   billed    for   heating 

ESTIMATING   RADIATION    REQUIRED  SCrvicC. 

The  utility  supplying  hot  water  heat- 
As  a  tentative  basis  for  the  billing  of  ing  service  shall  not  be  required  to  con- 
contemplated  new  consumers  and  of  tract  with  any  consumer  to  heat  only  a 
such  other  consumers  where  there  is  part  of  the  used  portion  of  a  building, 
complaint  of  inadequate  service  indi-  residence,  or  apartment  where  such 
cat'ng  insufficient  radition,  each  utility  other  parts  of  the  building  or  buildings 
shall  measure  the  buildings  and  prem-  are  not  provided  with  adequate  radia- 
ises  of  said  consumers  for  radiation  re-  tion  suitably  connected. 

TABLE   SHOWING   FORMULA   FOR   ESTIMATING   RADIATION. 

R=C  X  Fc+(E-W-D)  X  Fe+(WxFw)  +  (DxFd) 

Where:     R=Required  radiation  in  square  feet. 
C=Cubic  feet  of  contents. 
E=Square  feet  of  exposed  walls. 
W=^Square  feet  of  windows. 
D=Square  feet  of  doors. 

Fc=Factor  for  cubic  contents  as  shown  in  table. 
Fe=Factor  for  exposed  walls,  ceilinp^  or  floors  as  shown  in  table. 
Fw=Factor  for  windows  as  shown  in  table. 
Fd=Factor  for  doors  as  shown  in  table. 

TABLE  OF  FACTORS 
Kind  of  Exposure. 

Fw  Difference  in  Temperature  Between  Room  and  Outside. 

60*  65**  70**  75**  80" 

Single    glass 0.478  0.517  0.557  0.595  0.705 

Double  or  plate  glass 212  .229  -247  .265  .282 

Single    sky   light 382  .413  .445  .477  .508 

Double    sky   light 212  .229  .247  .265  .282 

Fd 

Good   door,  one-half  glass 244  .265  .285  .305  .325 

Good    door,    solid 170  .184  .198  .212  .226 

Fe 

F-ame    wall    (N-W    exposure) 148  .160  .173  .185  .198 

Frame   wall    (S-E  exposure) 134  .146  .159  .171  .184 

12-in.  masonry  wall    (N-W  exposure)...    .106  .115  .124  .132  .141 

12-in.    masonry  wall    (S-E   exposure)...    .093  .102  .111  .119  .128 

17-in.  masonry  wall   (N-W  exposure)...   .085  .092  .099  .106  .113 

17-in.    masonry  wall    (S-E  exposure)...    .071  .178  .085  .092  .099 

Ceiling    with  no  heat  in  space  above 106  .115  .124  .132  .141 

Floor   with  no  heat  in  space  below 053  .057  .062  .067  .071 

Partition  •  wall   (frame  plastered)   but  no 

heat  on  other  side 071  .077  .082  .088  .094 

Cubic  Contents. 

Fc 

1/2  change  of  air  per  hour— Garages,  etc.  .0032  .0035  .0038  .0040  .0043 

1  chaiiK      of    air   per   hour — Dwellings, 

Oflfi  cs.   etc 0064  .0069  .0075  .0080  .0086 

2  chaiifi:c>  of  air  per  hour — Public  as- 

sembly    rooms 0128  .0139  .0150  .0160  .0172 
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Table  A. 


Appendix. 

Station  Flow  Temperatures 


Outside  Temperature, 

Day  Schedule, 

Degree 

F. 

6 :00  a.  m.  to 
6 :00  p.  m. 

70 

85 

65 

97 

60 

109 

55 

120 

50 

130 

45 

139 

40 

148 

35 

156 

30 

164 

25 

171 

20 

178 

15 

185 

10 

190 

5 

195 

zero 

200 

-5 

203 

-10 

206 

-15 

208 

-20 

210 

Permissible  Night 
6 :00  p.  m.  to  9 :30  p.  m. 
3 :30  a.  m.  to  6 :00  a.  m. 
90 

103 

115 

125 

135 

144 

152 

160 

167 

174 

179 

185 

190 

195 

200 

203 

206 

208 

210 


Schedule  . 
9:30  p  r^ 
3 :30  a.  i\i 

75 

87 

99 
110 
120 
129 
139 
148 
158 
167 
176 
185 
190 
195 
200 
203 
206 
208 
210 


Note.— In  case  of  difficulty  in  maintaining  the  average  temperatures  with  these   flow 
temperatures,  increase  the  rate  of  pumpage. 


NEW  HEAT  TRAJVSMISSION  TABLES 

A  Remarkable  Compilation  of  Factors  as  Given  by  Leading  Authorities  Cover- 
ing Latest  Types  of   Construction. 

By  WILLIAM    R.    JONES, 
Superintendent,   Department  of   Buildings   and   Grounds,   University    of   Pennsylvania. 

Editor's  Note. — We  feel  fortunate  in  being  ablt  to  present  to  our  readers,  commenc- 
ing in  this  issue,  a  series  of  tables  of  heat  transmission  coefficients  which  are  probably 
the  most  complete  and  the  most  usefully  arranged  that  have  made  their  appearance.  No 
less  than  43  tables  are  included  in  the  complete  series,  several  of  which  will  appear  in 
each  issue. 


INDEX  OF  AUTHORITIES  QUOTED. 

A — Average  of  various  authorities  to  be  used 
by  the  Deparlment  of  Buildings  and 
Grounds.   University  of   Pennsylvania. 

B— Alfred  R.  Wolff— Translation  of  require- 
ments of  the  German  Government — Jour- 
nal of  the  Franklin  Institute,  Vol.  138, 
July,  1894,  p.  45.  Also  Transactions 
American  Society  Heating  and  Ventilat- 
ing Engineers— Vol.  3,  1897,  p.  21. 

C — Recknagcl  and  Rietschel — Values  interpo- 
lated by  Kinealy.  See  "Formulas  and 
Tables  for  Heating,"  1899,  p.  35.  See 
also  The  Heating  and  Ventilating 
Magazine,  July  1915,  p.  21. 

D — J.  H.  Kinealy — Construction  used  in  this 
country  but  not  in  Germany.  "Formu- 
las and  Tables  for  Heating,"  1899,  p.  35. 

E — R.  C.  Carpenter — Translation  from  Peclet, 
"Heating  and  Ventilation  of  Buildings" 
—5th  Edition,   1911. 


F— B.   F.    Sturtevant   Co.— Based   on    Wolff's 
figures.    Catalogues  No.  84  and   No.  215 
"Heating  and  Ventilation."   (Slight   varia- 
tion   from   Wolff's   figures.) 
G — Austrian   Government — Translated   by    W. 
W.    Macon.    Trans.   A.   S.   H.    &   V.    E,, 
Vol.  14,  1908,  p.  37.    Also  The  Heating 
and    Ventilating    Magazine,    Februarv,. 
1908  and  July  1915. 
H — N.  S.  Thompson — "Mechanical  Equipment 
of   Federal   Buildings,"   1915. 
H-a— Federal     Buildings,     based     upofi 
figures   of   Prof.    Homer    Wood- 
bridge. 
H-b — Factories    or    other    building^s    of 
inferior    construction. 
I— A.    M.    Greene,    Jr.— "The    Elements    of 

Heating  and  Ventilation,"  1913. 
J— Buffalo    Forge    Co. — "Fan    Engineering," 

1914.    Also  catalogue  No.  197,  1908. 
K— Wm.  G.  Snow— "The  Principles  of  Heat- 
ing,"   1912.    Calculated    from    data    pub- 
lished by  Kinealy  in  "German  Formulas 
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and  Tables  for  Heating  and  Ventilating 
Work."  (Given  for  a  70°  F.  difference 
and  when  reduced  to  1°  F.  difference  do 
not  check  with  other  authorities. 

L— C.     L.     Hubbard— "Power— Heating     and 

Ventilation,"  Vol.  2,   1914.     Values  given 

are  for  most  thorough  construction. 

For  ordinary  well-built  house  add  10% 

For  fairly  good  construction  add  20% 

for  poor  construction  30% 

M — J.  M.  Harrison — "Applied  Heating  and 
Ventilation,"    1911. 

N — J.  R.  Allen— "Notes  on  Heating  and 
Ventilating,"  1905.  These  values  are 
based  on  those  of  the  German  Govern- 
ment 

O — James  D.  Hoffman — "Handbook  for 
Heating  and  Ventilating  Engineers,"  1913. 

P. — Louis  A.  Harding — "Mechanical  Equip- 
ment of  Buildings,"  Vol.  1,  1916,  "Heat- 
ing and  Ventilation,"  p.  59.  Also  "De- 
sign of  Blower  heating  Systems  for  Fac- 
tory and  Shop  Buildings,"  1915.  "Heat 
Losses  by  Transmission  Through  Various 
Building  Materials,"  Trans.  A.  S.  H.  & 
V.  E.,  Vol.  19,  1913,  P.  209. 

Q — Carlton  F.  Tweed— The  Heating  and 
Ventilating  Magazine,  July,  1915.  Also 
Power    Plant    Library. 


R — National  District  Heating  Association — 
Compiled  by  Prof.  C.  B.  Veal,  Bulletin 
Jan.   15,   1916. 

S — Practical    Engineer. 

T — American  Radiator  Co. — Ideal  Fitter,  May 
1916,  p.  268. 

U — Frank  L.  Busey — Transmission  of  Heat 
Through  Building  Materials.  Power, 
April  21,   1914,  p.   574. 

V — Prussian  Government — required  by.  Trans- 
lation by  Kinealy  of  Recknagel's  "Kal- 
ender  fiir  Gesundheit — Teckniker"  for 
1897.  "Tables  and  Formulas  for  Heat- 
ing. 

W — The  Heating  and  Ventilating  Maga- 
zine— "Standard  Heating  Data,"  Febru- 
ary and   March,   1917. 

X — James  A.  Donnelly — "The  Establishment 
of  Standard  Methods  of  Proportioning 
Direct  Radiation  and  Standard  Sizes  of 
Steam  and  Return  Mains."  Trans.  A. 
S.  H.  &  V.  E.,  Vol.  21,  p.  529. 

Y — Charles  F.  Hauss — Antwerp,  Belgium.  To 
figure  heating  work  accurately.  Constants 
obtained  from  practice  of  German  engin- 
eer, Adolph  Block,  of  Hamburg.  Trans. 
A.  S.  H.  &  V.  E..  Vol.  10,   1904,  p.   114. 

Z — E.  N.  Irwin — "Elements  of  Heating" — 
Power,  Jan.  20,  1914,  p.  89. 
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A  VENTILATION  PARADOX 

The  Use  of  Air  From  Chicago's  Freight  Tunnel  as  a  Refrigerating  Agent  and 

Fuel  Conserver. 

By    THOMAS    R.    WILSON 
Ventilation    Elngineer,    Chicago    Health    Department. 


Traffic  congestion  prior  to  1901  in  the 
"Loop"  district  of  Chicago  was  a  serious 
problem  for  the  municipality.  This  was 
due  in- great  part  to  the  transportation 
of  coal,  freight  and  the  various  wastes 
of  our  industrial  and  civic  life.  The 
obstruction  to  street  car  transportation 
from  slow-moving  traffic ;  the  difficulties 
and  delays  from  fallen  horses  on  icy 
streets ;  the  inclemencies  of  the  weather, 
and  the  other  numerous  agents  inci- 
dental to  this  congestion  called  for  re- 
lief. 

This  traffic  need  culminated  in  1901 
in  a  franchise  being  granted  to  the 
Illinois  Tunnel  Company  to  construct 
and  operate  a  telephone  and  freight 
tunnel  some  40  ft.  below  Chicago  datum. 
The  tunnel  was  designed  for  single  track 
service,  the  bore  being  7  x  6.5  ft.  Work 
was  started  in  1903  and  has  continued 
until  at  the  present  time  there  are  ap^ 
proximately  56  miles  of  tunnel  beneath 
the  downtown  district  and  some  of  the 
territory  outside  of  the  "Loop." 

CONSTRUCTION    WORK   DONE   UNDER   COM- 
PRESSED   AIR. 

Many  difficulties  were  encountered 
during  the  construction  work,  due  to 
quick-sand,  water,  ^oft  ground,  etc.,  and 
practically  all  the  methods  known  in 
soft-ground  mining  were  in  operation 
during  the  work.  Most  of  the  driving 
was  done  under  compressed  air.  This, 
by  the  way,  would  have  afforded  an  ex- 
cellent  opportunity    for   ventilation   re- 


search work,  as  in  a  large  number  of 
the  headings,  which  extended  from  1  to 
2  miles  from  the  air  locks,  the  air  was 


FIG. 


1.— CHICAGO     FREIGHT     TUNNEL 
DER   CONSTRUCTION. 
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eight  hours  each  day  in  this  atmosphere  ally  the  same  as  that  noted  in  the  outer 
under  a  pressure  ranging  from  10  to  24  air.  As  a  protection  to  life  and  prop- 
lbs,  per  square  inch.  The  air  had  been  erty  water-tight  doors  have  been  con- 
breathed  and  rebreathed  by  both  men  structed  at  suitable  points  so  that  they 
and  mules.  The  relative  humidity  was  can  be  closed  in  case  of  floods,  gas  leaks 
close  to  100%  and  the  temperature  or  other  accidents,  segregating  these 
averaged  about  50°  F.  The  oxygen  parts  of  the  tunnel, 
content  was  so  low  that  it  would  not 

support  combustion.  Yet  in  the  opin-  enormous  storage  of  heat  by  tunnei, 
ion  of  the  author,  who  spent  over  four  wai^ls. 
years  on  the  actual  construction  work.  The  enormous  quantities  of  water, 
there  was  no  more  sickness  among  the  clay,  Kard-pan  and  other  materials, 
men  than  would  have  occurred  among  through  which  the  tunnel  is  driven, 
an  equal  number  of  employees  in  a  act  as  a  great  reservoir  of  heat,  ex- 
modem  up-to-date  office  building.  tracting  heat  from  the  tunnel  air  when 


adequately  ventilate  the  tunnel,  the  COa     flow    of    heat    takes    place.     The    tre- 
content  from  actual  tests  being  practic-     mendous  heat  reserve,  stored  in  the  ma- 
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terials  about  the  tunnel,  is  given  back  Inborrtory  report  of  the  samples  taken 

to    the    air    through    the    millions    of  at  the  time: 

square  feet  of  tunnel  surface.  Dust    0 

So    accurately     do    these    conditions  Bacteria    0 

balance     that    the     entire     temperature  colonies  on  a  two-minute  plate. 

variation    throughout    the    year    in    the         CO 3.5 

tunnel    air    is    less    than    10°.     In    the  to  3.8  parts  per  10,000  parts  of  air. 

summer  months  a  saturated  condition  of  The  psychrometric  readings  were  as 

the  air  is  almost  always  present,  owing  follows: 

to  the  outside  air  being  cooled  to  the         Temperature — dry-bulb     58®  F. 

dew  point.     This  keeps  the  tunnel  air         Temperature — ^wet-bulb 58®  F. 

practically   free   from  dust  as  the  con-  Relative     Humiditfy 100% 

densation  of  vapor  on  the  walls  of  the  ^^^^  eliminated  by  damp  walls. 
bore  makes  of  the  latter  a  contmuous 

eliminating  plate.  A  further  dust  re-  The  entire  absence  of  dust  was  sur- 
moval  occurs  from  the  condensation  of  prising.  This  has  not  been  entirely  con- 
moisture  on  the  dust  particles,  thus  firmed  by  later  tests  which  show^  dust 
increasing  their  weight  and  causing  but  in  very  slight  quantities.  While 
their  precipitation  to  the  tunnel  invert,  the  report  shows  absence  from  odors 
In  the  summer  of  1916  a  complaint  this  is  not  entirely  correct,  as  there  was 
was  received  by  the  Division  of  Venti-  a  slight  typical  damp  tunnel  odor,  al- 
lation  of  the  Chicago  Health  Depart-  though  the  latter  is  not  unpleasant  and 
ment,  respecting  the  use  of  tunnel  air  disappears  when  the  air  is  heated.  The 
in  a  cold-meat  storage  room  of  a  cer-  report  ended  with  the  following  state- 
tain    down-town    hotel.     The   complain-  ment: 

ant  was  convinced  that  the  use  of  this  "In   my   opinion   the   introduction  of 

air  must  of  necessity  be  unsanitary  and  tunnel    air   in    this    room    is    a    decided 

he  requested,  therefore,  an  investigation  asset   because   of   the   absence    of   dust, 

by  the  department.     The  matter  was  re-  freedom  from  bacteria  and  the  cooling 

ferred    to    the    writer.     The    room    in  effect  it  has  in  the  room." 

question   was   inspected   and  all   of   the  Another  test  of   tunnel  air   used  for 

known  tests   for  air  purity  and  condi-  cooling  an  engine  room   in   one  of  the 

tions  were  made.     The  following  is  the  large  office  buildings  was  made  in  Au- 


FIG.    3.— STREET    INTERSECTION    IN    FINISHED    TUNNEL. 
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gust,  1916,  with  an  outside  temperature 
of  97°  F.  The  following  are  the  re- 
sults of  this  test: 

Dust     Very  slight 

Bacteria     None 

Odors    Typical, 

as  noted  in  previous  report. 

CO«    content 4.5 

parts  per  10,000  parts  of  air. 

Dry-bulb     temperature 66°  F. 

Wet-bulb  readings  were  not  taken  at 
this  test. 

The  dry-bulb  tests  noted  in  the  re- 
port were  taken  at  the  entrance  to  the 
tunnel    from    the    boiler-room    and    the 


The  cooling  effect  of  the  tunnel  air  so 
much  desired  in  this  boiler  room  was 
lost  to  a  great  extent,  owing  to  the  im- 
proper location  of  the  intake  and  to  the 
method  of  installing  the  main  supply 
duct.  The  intake  was  placed  close  to 
the  tunnel  eye,  resulting  in  the  intro- 
duction of  a  large  amount  of  boiler 
room  air  with  the  air  from  the  tunnel. 
The  supply  duct  extended  uninsulated 
over  the  tops  of  the  boilers,  where  the 
temperature  was   137°. 

If  the  equipment  had  been  pron^rly 
installed,  with  the  intakes  so  const:  ucted 
that    they    would    supply   air    from    the 


FIG.— 4.— EXCAVATION      FOR      CHICAGO      FREIGHT      TUX.XEL. 
Cross    Shows    Opening    Which    May    Be    Utilized    for    Air    Supply. 


reading  is  10°  higher  than  the  actual 
tunnel  temperature  because  of  heat  rad- 
iation from  the  boilers. 

The  odor  of  air  from  the  tunnel  was 
not  particularly  unpleasant  and  schemed  to 
disappear  entirely  after  the  air  had  b.^cn 
raised  to  a  temperature  of  70°  to  80°. 
It  was  almost  impossible  to  detect  the 
odors  in  the  engine  room  or  in  the 
theatre  or  basement  restaurant  which 
were  tested  at  a   somewhat  later  date. 


tunnel  uncontaminated  from  air  in  the 
boiler  room,  and  the  supply  duct  prop- 
erly insulated  where  it  passes  through 
the  upper  portion  of  the  engine  room, 
much  better  results  would  have  been 
obtained.  As  it  is,  with  an  outside 
temperature  of  97°,  the  engine  room 
temperature  was  only  103°,  a  very 
slight  increase  when  we  consider  the 
number  and  size  of  engines  operating 
in  this  room. 


^  Jn  next  month's  issue  Mr.  IVilson  zvill  discuss  the  use  of  tunnel  air  from  the 
Chicago  Freight  Tunnel  for  cooling  theatres,  giving  the  results  of  tests  in  this  connection, 
and  the  comparative  cost  to  obtain  the  same  results  with  standard  equipment. 
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NOTICE  has  been  served  on  the  New 
York  City  Department  of  Educa- 
tion by  the  New  York  City  Department 
of  Heahh  which  amounts,  practically, 
to  an  order  to  show  cause  why  the 
present  practice  of  ventilating  public 
school  buildings  by  mechanical  means 
should  not  be  abandoned  in  favor  of 
the  open-window  method.  Thus  is  res- 
urrected an  old-time  controversy  be- 
tween the  natural  and  mechanical  venti- 
lation advocates,  but  this  time  the  agita- 
tion is  more  than  academic ;  it  has  teeth 
in  it.  It  means,  if  put  through,  that 
hundreds  of  thousands  of  school  chil- 
dren are  to  live,  during  their  school 
terms,  under  conditions  that  were  fa- 
miliar enough  to  those  of  a  generation 
ago.  It  means  that  such  an  example 
on  the  part  of  a  large  city  like  New 
York  could  not  fail  to  have  a  powerful, 
if  not  a  decisive,  influence  on  the  atti- 
tude of  similar  authorities  in  other 
cities.  Finally,  it  means  one  of  the 
most  destructive  blows  to  modem  venti- 


lating practice  that  the  heating  and  vent- 
ilating trade  and  profession  have  ever 
been  called  upon  to  meet. 

The  immediate  developments  that 
have  brought  about  this  condition  are 
presented  on  another  page  of  this  issue. 
Back  of  these,  however,  must  be  men- 
tioned the  apathy  on  the  part  of  the 
profession  in  meeting  the  claims  of  the 
open-window  advocates  with  more  than 
negative  arguments.  This  stand  has 
only  served  to  widen  the  breach  that 
separates  the  two  schools  of  thought  on 
this  subject.  What  is  needed  is  some 
basis  of  bringing  the  two  opposing 
camps  closer  together  and  this,  we  be- 
lieve, is  being  furnished  at  the  present 
time  by  the  Chicago  Commission  on 
Ventilation  which  has  shown  that  the 
conditions  to  be  secured  are  the  im- 
portant thing,  rather  than  the  means  of 
securing  them. 

It  is  claimed  by  some  that  air  tests 
are  not  within  the  province  of  the  vent- 
ilating engineer,  that  it  is  for  the  physi- 
ologist to  find  the  conditions  that  must 
be  met  and  that  the  engineer's  work  is 
accomplished  when  he  designs  apparatus 
to  meet  those  conditions.  The  whole 
point,  however,  is  whether  his  apparatus 
does  meet  the  conditions  for  which  it 
is  designed.  It  is  notoriously  true 
that,  as  ordinarily  operated,  it  does  not. 
Here  is  the  real  problem  confronting 
the  heating  engineer;  how  to  provide 
that  his  carefully-designed  scheme  in 
which,  we  will  say,  he  has  fully  met 
the  conditions  of  temperature,  humidity, 
air  motion,  and  the  rest  of  it,  is  not 
allowed  to  be  neglected  and  made  worse 
than  useless  by  improper  operation. 

We  dare  «ay  that  if  the  mechanical 
equipments  of  school  buildings  could 
be  operated  by  their  designers  we  would 
soon  cease  to  hear  the  cry  that  present- 
day  ventilating  practice  is  on  the  wrong 
track.  In  the  meantime  one  might  al- 
most wish  that  the  health  board  would 
have  its  way  in  this  matter  just  to  see 
the  reaction  that  would  inevitably  follow 
the  adoption  of  open- window  ventilation 
in  a  climate  like  that  of  New  York. 
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THE  MOVEMENT   TO  ELIMINATE  MEGHAN 

ICAL  VENTILATION  IN  NEW  YORK 

QTY  S  PUBLIC  SCHOOLS 

Radical  Action  Taken  by  the  New  York  City  Department  of   Health   Based 
upon  Classroom  Tests  in  Twelve  School  Buildings. 


At  periodic  intervals  the  exponents  of 
open-window  ventilation  obtain  the  front  of 
the  stage  to  proclaim  that  the  present-day 
method  of  ventilating  buildings  by  mechani- 
cal means  is  not  sufficiently  superior  to  the 
open-window  method  to  warrant  the  outlay 
for  the  elaborate  systems  usually  installed. 
The  latest  "bombsheir  of  this  sort  has 
been  thrown  by  the  New  York  City  Depart- 
ment of  Health.  In  a  letter  addressed  to 
the  New  York  City  Department  of  Educa- 
tion attention  is  called  to  some  recent  tests 
of  school  buildings,  some  of  which  were 
mechanically  ventilated  and  some  ventilated 
only  by  opening  the  windows,  which  appar- 
ently show  that  the  prevalence  of  respiratory 
diseases  is  lower  when  the  open-window 
method  is  used.  The  letter  concludes  with 
the  statement  that  these  tests  indicate  that 
it  is  not  necessary  for  the  Department  of 
Education  to  plan  for  mechanical  ventilating 
systems  in  its  proposed  new  school  buildings. 
While  no  school  construction  is  contem- 
plated for  the  present  in  New  York  City, 
plans  have  been  or  are  being  drawn  for  a 
number  of  schools,  so  that  the  matter  is  one 
that  requires  an  early  decision. 

In  view  of  the  possible  consequences  of 
such  a  step,  which  would  involve  the  flash- 
ing of  the  word  throughout  the  country  and 
abroad  that  New  York  City  had  abandoned 
mechanical  ventilation  for  its  schools,  the 
action  of  the  New  York  Health  Board  is 
recognized  as  sufficiently  serious  to  engage 
the  attention  of  the  heating  engineers*  so- 
ciety, acting,  for  the  time  being,  through  the 
New  York  Chapter  of  the  society. 

On  the  call  of  President  P.  H.  Seward  of 
the  New  York  Chapter  a  meeting  of  the 
chapter's  officers  and  others  was  held  Sep- 
tember 13  at  the  society's  headquarters  which 
resulted  in  the  appointment  of  the  following 
committee  **to  investigate  and  report  upon 
proper  methods  of  ventilation  of  classrooms 
of  schools": 

Ferry  West,  chairman ;  A.  S.  Armagnac,  W. 
H.  Carrier,  F.  T.  Chapman,  W.  L.  Fleisher, 
R  H.  Keith,  D.  D.  Kimball  and  Arthur 
Rittcr,  with  H.  C.  Meyer,  Jr.  and  A.  K. 
Ohmes   acting  in  an  advisory  capacity. 

It  was  also  decided  to  make  the  October 
meeting  of  the  New  York  Chapter  an  occa- 
sion   for  discussing  this  subject  in   detail. 


THE  TESTS  IN   QUESTION. 

Due  to  the  importance  which  has  been  as- 
signed by  the  Department  of  Health  to  the 
tests  referred  to,  it  will  be  interesting  to  re- 
call their  principal  features.  They  were 
made  in  1916  by  the  Bureau  of  Child  Hy- 
giene, Department  of  Health  of  New  York, 
in  co-operation  with  the  New  York  State 
Commission  on  Ventilation.  The  commission 
had  full  control  of  the  selection  of  class- 
rooms with  reference  to  the  type  of  ventila- 
tion to  be  included,  the  preparation  of  forms 
for  recording  observations  relating  to  venti- 
lation, the  supervision  of  methods  used  in 
obtaining  all  data  concerning  ventilation  and 
the  final  checking  up  and  analysis  of  the 
data  on  ventilation.  The  Bureau  of  Child 
Hygiene  had  supervision  of  all  other  details 
of  the  plan. 

The  inquiry  consisted  of  two  complete 
studies.  The  first  period  lasted  from  Febru- 
ary 19,  1916  to  April  8,  1916.  The  second 
study  began  November  4,  1916  and  extended 
to  January  27,  1917.  In  1916  eight  schools 
were  studied  and  in  1916-1917  twelve  schools 
were  selected.  For  the  study  of  1916,  2541 
children  were  under  observation  and  for  the 
1916-1917  study  2992  children  were  observed. 
Eighty-six  per  cent  were  from  eight  to 
eleven  years  old.  The  children  were  grouped 
in  58  classrooms  in  1916  and  in  76  class- 
rooms in  the  study  of  1916-1917.  They  were 
of  the  same  age  in  both  studies,  from  the 
same  localities  and  of  the  same  national  ties, 
but  an  entirely  different  group  were  studied 
each  time. 

THREE     TYPES     OF     VENTILATION      USED. 

It  was  decided  that  three  types  of  ventila- 
tion should  form  the  basis  of  the  study: 

1.  Type  A.  These  were  the  so-called  cold, 
open-window  classrooms,  ventilated  by  nat- 
ural means.  It  was  the  desire  to  have  the 
temperature  kept  at  50"  F.  This,  however, 
was  found  to  be  impossible,  owing  to  varia- 
tions in  the  weather,  and  it  therefore  ranged 
from  50*  to  60**  and  occasionally  higher. 

2.  Type  B.  These  were  moderate-tempera- 
ture classrooms,  kept  between  60**  and  70*  F., 
averaging  about  68*  F.  Ventilation  was 
wholly  by  open  windows.  Some  rooms  had 
gravity  exhaust  ducts  while  others  did  not. 
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Window  deflectors  were  used  in  only  one 
room  in  the  1916  study,  while  in  the  1916- 
1917  study  window  deflectors  were  installed 
and  used  in  all  rooms. 

3.  Type  C.  These  rooms  were  of  the  same 
moderate  temperature  as  in  Type  B,  that  is, 
averaging  68*  F.  Ventilation  of  the  class- 
rooms was  by  the  plenum  fan  ssrstem  in- 
sadled  in  the  buildiiys,  the  windows  in  these 
classrooms   being   kept   closed. 

Records  were  made  by  a  corps  of  nurses 
at  each  school  session  of  absences  from  all 
causes,  absences  from  sickness  other  than 
respiratory,  absences  due  to  respiratory  sick- 
ness, respiratory  sickness  occurring  among 
pupils  in  attendance  at  school,  temperature  of 
classrooms  at  each  school  session,  humidifty  of 
classrooms  at  each  school  session,  and  sen- 
sations of  observers  at  each  school  session 
as  to  temperature,  moisture,  odor  and  air 
motion  in  the  classroom.  The  record  of  air 
conditions  was  made  at  eleven  o'clock  each 
morning  and  each  afternoon  at  the  end  of 
the  period  of  study  immediately  before 
aerating  the  room  for  the  recreation  period. 
All  data  were  recorded  under  the  items  of 
odor,  temperature,  moisture,  air  motion,  and 
air  vents.  The  temperature  was  taken  with 
the  dry  and  wet  bulb  with  the  sling  psych- 
rometer  in  the  center  of  the  room,  about  3 
to  4  ft  from  the  floor,  and  the  humidity  was 
computed    therefrom    by    standard    methods. 

There  were  197,977  pupil  session  units  in 
the  1916  study  and  317.881  pupil  session  units 
in  the  study  of  1916-1917.  The  data  obtained 
showed  that  there  were  506  more  pupil  ses- 
sion absences  due  to  respiratory  sickness  in 
Type  C  (the  mechanically- ventilated  class- 
rooms at  68*)  than  in  Type  B  (the  open- 
window  classrooms  at  68*),  and  983  more 
pupil  session  absences  due  to  respiratory 
sickness  in  Type  C  than  in  Type  A  (the 
open- window  classrooms  at  50*).  Also, 
there  were  7,257  more  pupil  sessions  of 
respiratory  illness  occurring  in  pupils  in  at- 
tendance at  school  in  Type  C  (the  mechani- 
cally-ventilated classrooms  at  68*)  than  in 
Type  A  (the  open-window  classrooms  at  50*) 
and  9.170  more  in  Type  C  than  in  Type  B 
(the  open-window  classrooms   at  68*). 

It  was  also  shown  by  the  data  that  in 
absences  from  school  of  children  who  are  ill 
with  respiratory  diseases.  Type  C  (the  me- 
chanicaUy-ventilated  classrooms  at  68*)  has 
the  hijrhest  percentage  in  both  studies.  Types 
A  and  B  (the  open-window  classrooms) 
s^^ow  variation  but  in  both  instances  are  dis- 
tinctly lower  than  in  Type  C. 

The  respiratory  illness  amoncr  nuptis  in 
attendan'^e  at  «chool  was  found  to  be  bi>her 
amoncr  the  ch»ldren  of  the  Tvne  A  ^onen- 
window  classrooms  at  50*)  than  in  Tsrpe  B 
(open-window  classrooms  at  68* >  wh'le  both 


remain  lower  than  in  Type  C  (mechanically- 
ventilated  classrooms  act  68*).  As  an  ex- 
planation of  the  excess  of  respiratory  sick- 
ness in  Type  A  over  Type  B,  attention  is 
called  to  the  factor  of  temperature  of  SO*  in 
Type  A  and  68*  in  Type  B.  In  this  study 
the  children  under  observation  wore  only 
their  ordinary  clothing,  no  extra  wraps  being 
provided.  Both  of  these  types  were  open- 
window  classrooms,  the  essential  difference 
being  in  the  temperature. 

Based  on  these  and  other  data  obtained  in 
the  investigation  the  Bureau  of  Child  Hy- 
giene   reached    the    following    conclusions: 

1.  In  the  closed-window,  mechanically-vent- 
ilated type  of  classroom  kept  at  a  tempera- 
ture of  about  68*  F.  the  rate  of  absences 
from  respiratory  diseases  was  32Vc  higher 
than  in  the  open-window,  naturally-ventilated 
type  of  classroom  kept  at  the  same  tem- 
perature (about  68*  F.)  and  about  M>%  high- 
er than  in  the  open-window,  naturally-venti- 
lated t3rpe  of  classroom  kept  at  a  temperature 
of  about  50*  F. 

2.  In  the  closed-window,  mechanically-vent- 
ilated type  of  classroom  kept  at  a  temperature 
of  about  68*  F.  the  rate  of  respiratory  dis- 
eases occurring  among  pupils  in  attendance 
was  9S%  higher  than  in  the  open-window, 
naturally-ventilated  type  of  classroom  kept  at 
the    same    temperature    (about    68*  F.)    and 

about  70%  higher  than  in  the  open-window 
naturally- ventilated  type  of  classroom,  kept 
at  a  temperature  of  about  50*. 

3.  It  was  foimd  in  diis  investigation  that 
the  relative  humidity  of  classrooms,  whether 
ventilated  by  naturul  or  mechanical  means, 
was  not  a  causative  factor  in  the  occurrence 
of  respiratory  illness  among  school  children. 

4.  It  was  found  in  this  investigation  that 
the  occurrence  of  respiratory  diseases  among 
school  children  was  not  influenced  by  sex. 

The  tests  here  described  were  made  the 
subject  of  a  paper  by  S.  Josephine  Baker. 
M.D.,  director  of  the  Bureau  of  Child  Hy- 
giene and  presented  before  the  Sociolc^cal 
Section  of  the  American  Public  Health  As- 
sociation at  Washington,  In  October,  1917. 
The  paper  has  now  been  reprinted  by  the 
New  York  City  Department  of  Health  as 
No.  68  of  its  "reprint  series." 

COMMENTS  ON   TESTS. 

In  d'scussing  some  of  the  features  of 
these  te«:ts.  Perry  West  calls  a*tention  to  the 
fact  that  cla'^srooms  with  mechanical  ventila- 
tion and  'consequently  more  or  less  air  motion 
are  compared  with  those  of  the  same  tem- 
o'^ratn^*'  Hrv'pi?  open-window  ventilation  and 
of'^'^nT^phH'  le'ss  air  motion.  "We  would 
..„.„-.,M,.  p^.^^p^"  j^g  states,  "ooorer  results 
from  the  mechanically-ventilated  rooms  tmder 
1      ^  -t-^tanres,  even  wit*^  the  same  per- 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


49 


centage  of  relative  humidity.  It  is  not 
stated,  however,  whether  or  not  the  same 
amount  of  relative  humidity  was  carried, 
and  if  no  moisture  was  added  in  either  case, 
the  mechanically-ventilated  room  would  nat- 
urally be  much  drier,  due  to  the  more  rapid 
air  change  and  less  opportunity  to  absorb 
moisture  from  the  pupils. 

"In  the  second  place,  open  windows  at 
50"*  F.  are  compared  with  a  mechanically- 
ventilated  room  at  68*,  which  is,  without 
question,  a  futile  comparison,  as  either  type 
of  room  would  naturally  be  more  healthful 
at  50*  than  at  68*.  In  neither  case  is  the 
temperature  of  the  incoming  air  taken  into 
consideration.  This  inital  temperature  has  a 
marked  influence  on  the  relative  humidity  of 
the  air  in  certain  parts  of  the  room,  com- 
pared with  the  average  humidity  of  the  en- 
tire  room. 


The  Metric  System  Not  Essential  in  Export 
Trade. 

Basing  its  conclusions  on  more  than  1400 
answers  to  a  questionnaire  which  was  sent 
to  several  thousand  manufacturing  concerns 
in  the  United  States,  some  or  all  of  whose 
products  are  shipped  to  countries  which  are 
supposed  to  use  the  metric  system,  F.  A. 
Halsey  has  submitted  a  report  to  the  Ameri- 
can Institute  of  Weights  and  Measures 
which  shows  that  the  export  trade  of  the 
United  States  is  now  conducted  by  the 
English  system  and  that  there  is  no  strong 
desire  or  necessity  for  changing  over  to  the 
metric  system.  Mr.  Halsey's  report  con- 
stitutes the  principal  portion  of  the  report 
of  the  American  Society  of  Mechanical  En- 
gineers' Committee  on  Weight  and  Meas- 
ures. 

It  is  shown,  among  other  things,  that  82% 
of  our  exporters  to  metric  countries  use  the 
metric  system  not  at  all  in  production,  while 
14%  use  it  partially  and  in  ways  that,  when 
explained,  are  inconsequential ;  and  0.4%  real- 
ly use  it  exclusively. 

The  mechanical  engineers'  committee  also 
notes  that  the  British  Government's  Com- 
mitte  on  Commercial  and  Industrial  Policy 
after  the  war  states,  among  other  things, 
that: 

Having  given  very  full  consideration  to  the 
subject,  we  are  unable  to  recommend  the 
compulsory  adoption  of  the  metric  system 
in  this  country.  In  our  opinion  it  is  abso- 
lutely certain  that  the  anticipated  uniformitv 
could  not  be  obtaned  for  a  very  long  period, 


if  ever.  There  is,  further,  the  serious  objec- 
tion that  if  we  induced  the  above-mentioned 
countries  to  change  over  to  the  metric  sys- 
tem, we  should  be  surrendering  to  Germany 
the  advantage  which  our  manufacturers  now 
enjoy  over  here,  both  in  their  markets  and 
our  own. 

We  are  informed  that  even  in  France, 
which  has  made  the  metric  system  nominally 
compulsory  for  more  than  half  a  century, 
the  "pouce"  (or  inch)  is  used  in  textile  man- 
ufacture and  numerous  local  measures  still 
survive. 

In  referring  to  these  considerations,  we 
have  to  point  out  that  there  is  no  unanimity 
even  as  to  the  theoretical  merits  of  the  metric 
system  as  compared  with  our  own.  The 
practical  argument  that  its  adoption  is  desir- 
able in  order  to  secure  uniformity  in  the 
markets  of  the  world  has  been  shown  to  be 
unfounded.  We  are  not  satisfied  by  any  evi- 
dence which  has  been  brought  before  us  that 
trade  has  actually  been  lost  to  this  country 
owing  to  the  fact  that  the  use  of  the  metric 
system   is   not   compulsory. 

But  to  attempt  to  make  the  use  of  the 
system  universal  and  obligatory  in  this  coun- 
try would  cause  great  loss  and  confusion  at 
a  particularly  inopportune  moment  for  the 
sake  of  distant  and  doubtful  advantages.  We 
are  convinced  that,  so  far  from  assisting  in 
the  reestablishment  of  British  trade  after  the 
war,  such  a  measure  would  seriously  hamper 
it. 

As  regards  the  educational  advantages 
claimed  for  the  change,  we  have  been  re- 
ferred to  a  statement  quoted  by  the  Select 
Committee  of  1895  that  no  less  than  one 
year's  school  time  would  be  saved  if  the 
metric  system  were  taught  in  the  place  of 
that  now  in  use.  The  information  which  we 
have  received  does  not  support  that  state- 
ment, and  even  if  it  were  well  founded,  it 
must  be  remembered  that  for  at  least  a  gen- 
eration, children  would  have  to  learn  both 
the  new  and  the  old  measures  and  how  to 
convert  from  one  to  the  other. 

It  is  often  popularly  supposed  that  the  in- 
troduction of  the  metric  system  would  render 
possible  the  immediate  sweeping  away  of 
many  complicated  and  varying  weights  and 
measures.  As  we  have  already  indicated,  this 
belief  is,  in  our  opinion,  wholly  fallacious. 

We  are  not  convinced  that  the  metric  sys- 
tem is,  upon  the  whole,  even  theoretically  su- 
perior to  the  British  system,  and  we  are  sat- 
isfied that  the  practical  objections  to  the 
proposed  change  are  such  as  decisively  to 
( outweigh  any  advantages  which  are  claimed 
for  it. 
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BUILDING  CONSTRUCTION  GIVES  WAY  TO 

WAR  WORK 

Important  Rulings   Showing  the   Conditions   Under   Which,    for   the    Present, 
General  Building  May  Proceed. 


The  building  industry,  it  has  been  definitely 
announced,  must  make  way  for  the  present, 
at  least,  for  the  more  urgent  war  work 
undertaken  by  the  government.  This  rul- 
ing has  been  made  by  Bernard  M.  Baruch, 
chairman  of  the  War  Industries  Board,  and 
the  reasons  therefor  given,  in  a  statement 
submitted  by  Mr.  Baruch,  September  21,  to 
the  United  States  Senate  in  reply  to  the 
Senate's  recent  request  for  information  con- 
cerning the  authority  of  the  War  Industries 
Board  to  stop  or  hold  up  the  construction  of 
private  or  public  buildings. 

The  resolution  of  inquiry  was  passed  by 
the  Senate  at  the  suggestion  of  Senator 
Calder  of  New  York  after  the  War  Indus- 
tries Board  had  taken  steps  to  stop  the  car- 
rying out  of  New  York's  $9,000,000  school 
building  programme.  Mr.  Baruch  said  in  his 
reply  that  the  authority  for  the  board's  action 
comes  from  the  Priority  Shipment  Act  in- 
structions issued  by  President  Wilson  to  the 
board  to  see  that  building  materials  go  only 
to  essential  industries. 

Mr.  Baruch  then  stated: 

"Iron  and  steel  are  a  necessary  part  of 
every  completed  building.  They  are  necessary 
for  plumbing,  heating,  ventilating,  piping, 
hardware  and  mechanical  equipment.  The 
direct  and  indirect  war  needs  of  this  coun- 
try and  of  our  allies  for  the  last  six  months 
of  the  current  year  already  exceed  21,000,000 
tons  and  the  country's  total  output  for  the 
first  six  months  was  less  than  17,000,000  tons. 
The  unavoidable  result  is  that  iron  and 
steel  cannot  be  used  for  non-war  or  less 
essential  purposes. 

"The  United  States  Fuel  Administration, 
finding  that  the  production  of  building  ma- 
terials consumed  upwards  of  30,000,000  tons 
of  fuel  per  annum,  and  that  there  was  a 
shortage  in  the  fuel  necessary  for  our  war 
programme,  curtailed  very  materially  the 
fuel  allowed  for  building  materials.  The 
continued  production  of  building  materials 
for  non-war  and  less  essential  projects  would 
now  necessarily  be  at  the  expense  of  produc- 
tions which  our  war  programme  require. 

"The  railroad  administration  finds  that  25% 
of  the  total  tonnage  moved  by  the  railroads 
is  building  material.  It  is  absolutely  essential 
that  the  portion  of  this  tonnage  which  repre- 
sents materials  not  needed  for  war  or  essen- 
tial purposes  should  be  displaced  by  tonnage 
which   is. 


ACUTE  I^AfiOR  SHORTAGE. 

"The  United  States  Employment  Service 
finds  that  there  is  an  acute  shortage  in  the 
labor  needed  for  the  war  programme.  It  is 
absolutely  essential  that  labor  which  may 
now  be  idle,  or  which  may  be  engaged  on 
non-war  or  less  essential  work,  should  be 
employed  upon  work  which  will  contribute 
toward  winning  the  war. 

"It  is,  therefore,  evident  that  the  building 
and  construction  field  furnishes  an  instance 
calling  imperatively  for  the  exercise,  by  the 
War  Industries  Board,  of  the  duty,  with 
which  the  President  charged  it,  of  conserv- 
ing the  resources  and  facilities  of  the  country 
for  war  purposes,  of  determining  necessary 
priorities  in  production  and  in  delivery,  of 
obtaining  access  to  materials  in  any  way  pre- 
empted and  of  anticipatng  prospective  war 
needs. 

"It  is  clear  that  there  is  not  enough  iron, 
steel,  transportation  facilities,  fuel  and  labor 
to  supply  the  direct  and  indirect  war  needs 
of  the  country  and  the  non-war  needs  also, 
and  that  the  resources  and  facilities  used  in 
non-war  and  less  essential  building  projects 
can  only  be  applied  thereby,  taking  them 
from  the  war  needs. 

"It  is  not  only  the  policy,  it  is  the  clear 
and  simple  duty  of  the  War  Industries 
Board  to  sec  that  the  war  programme  of  the 
country  is  met,  and  this  programme  must  be 
met  now,  when  its  needs  are  upon  us.  This 
duty  must  be  fulfilled,  even  if  its  fulfilment 
entails  industrial  loss  in  this  cotmtry,  as  it 
does  human  loss  abroad." 


The  status  of  the  building  industry  has 
been  uncertain  for  some  time.  In  the  spring 
it  will  be  recalled  the  impression  got  abroad 
that  the  government  was  discouraging  build- 
ing activity  on  the  part  of  the  general  pub- 
lic. This  impression  was  corrected  by  Sec- 
retary of  the  Treasury  McAdoo  who  stated 
that  "the  Treasury  Department  has  at  no 
time  taken  any  such  attitude,  nor  has  it  ever 
advised  banks  or  mortgage  companies  against 
loaning  money  upon  mortgages  on  real  es- 
tate." 

Following  the  organization  of  the  National 
Federation  of  Building  Industries  last  July 
close  touch  has  been  maintained  by  the 
building  industry  with  the  government.  A 
notable  meeting  was  held  in  Washington  Au- 
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gust  24  when  representatives  were  present  of 
six  of  the  governmental  authorities  under 
which  the  industry  is  now  working.  These 
include  the  War  Industries  Board  Priorities 
Committee,  War  Industries  Board  (Resources 
and  Conversion  Section),  the  Railroad  Ad- 
ministration, the  Fuel  Administration,  U.  S. 
Employment  Service  of  the  Department  of 
Labor,  and  Capital  Issues  Committee  of  the 
Federal  Reserve  Board.  It  might  be  added 
that  the  conference  was  brought  about  through 
Chairman  Baruch,  of  the  War  Industries 
Board,  and  President  Wheeler,  of  the  Cham- 
ber of   Commerce  of  the  United  States. 

One  of  the  first  suggestions  made  by  the 
Federation  of  Building  Industries  was  that 
its  executive  committee  act  as  advisors  or 
specialists  to  the  government,  as  well  as  a 
clearing  house  for  the  accumulation  of  in- 
formation and  of  the  problems  of  the  in- 
dustry itself.  To  the  government,  it  was 
pointed  out,  such  counsel  would  be  useful 
in  assuring  action  based  upon  an  understand- 
ing of  practical  conditions,  and  the  industry 
would  be  given  a  greater  feeling  of  con- 
fidence that  it  had  been  afforded  a  full  hear- 
ing. Furthermore,  the  committee,  through 
such  contact,  would  be  able  to  convey  to  the 
industry  generally  a  more  vivid  perception 
of  necessities  for  war  sacrifice  as  seen  from 
the  government  point  of  view,  and  communi- 
cate them  to  the  industry  in  its  own  lan- 
guage  and  through   its   accustomed  channels. 

THREE    PRINCIPAL    DUTIES    FOR    BUILDING    INDUS- 
TRIES. 

Three  principal  duties  under  war  condi- 
tions, it  was  stated,  seem  to  devolve  upon 
the  building  industries: 

1.  Adequate  resources  in  plant,  material 
and  service  must  be  made  promptly  available 
for  war  needs  and  the  government's  build- 
ing program  speeded  with  economy. 

2.  Plant  and  organization  not  now  devoted 
to  war  work  must  be  converted  to  war  work 
to  such  extent  as  may  be  feasible  and  de- 
sirable. 

3.  Labor,  superintendence,  plant  and  ma- 
terial not  now  applied  to  war  work  when 
not  needed  by  the  government  must  be  main- 
tained if  it  is  to  be  subsequently  available 
for  governmental  use,  and  should  be  em- 
ployed in  meeting  the  construction  needs  of 
the  civil  population,  maintaining  the  prosper- 
ity in  all  zones  of  those  who  might  other- 
wise be  idle  and  non-productive,  particularly 
in  the  West,  thereby  preserving  the  industry 
as  a  national   facility. 

The  central  War  Service  Committee  of 
the  National  Federation  of  Building  Indus- 
tries, it  was  formally  announced,  speaking 
with    authority    for    the    whole    industry,    is 


prepared  to  undertake  this  work  through  its 
executive  board  and  its  sub-committees. 

INDUSTRY    PREPARED    TO    MAKE    WAR    SACRIFICES. 

The  building  industries  representatives 
made  it  plain  that  the  industry  does  not  seek 
any  means  of  shirking  the  duty  or  slighting 
the  privilege  of  war  sacrifice.  The  statement 
was  frankly  made,  however,  that  great  con- 
fusion apparently  has  existed  up  to  the 
present  time  in  the  public  mind  as  to  the 
governmental  policy  regarding  civil  construc- 
tion. This  policy,  as  commonly  understood, 
is  that  no  civil  construction  should  be  sanc- 
tioned or  permitted  which  will  interfere  with 
the  national  war  programme,  but  that  at  such 
time  as  the  wealth-producing  business  and 
personal  life  of  a  community  need  civil  con- 
struction, it  should  not  only  be  permitted, 
but  sanctioned — subject  always  to  the  pro- 
vision that  it  must  not  interfere  with  the 
war  programme. 

If  the  government  intends  to  be  under- 
stood as  discouraging  any  civil  construction 
whatever,  it  can  only  be  due  to  an  official 
supposition  that  there  is  no  civil  construc- 
tion which  does  not  interfere  with  its  war 
programme. 

This  is  the  crux  of  the  situation  and  on 
this  point  the  committee  of  the  building  in- 
dustries stated  among  other  things: 

"Is  such  a  supposition  warranted  by  the 
facts?  It  might  be  true  in  some  sections, 
but  not  in  others.  It  might  be  true  at  one 
time  and  not  at  another.  It  is  doubtful 
whether  the  readjustment  of  the  building  in- 
dustry to  the  handling  of  war  work  would 
ever — even  if  the  war  was  continued  for 
several  years — result  in  the  complete  absorp- 
tion of  all  surplus  materials  suitable  for  con- 
struction needs  of  the  civil  population 
throughout  the  United  States.  It  is  a  fact 
that  general  conditions,  due  to  the  war,  both 
before  and  since  our  participation  in  it,  have 
already  curtailed  building  operations  to  the 
irreducible  minimum.  Further  curtailment 
must  imperil  the  life  of  the  industry. 

"There  is  no  question  but  that  steel  and 
some  other  materials  will  not  be  available 
for  building  purposes  until  the  war  is  over. 
Construction  involving  steel  has  been  aband- 
oned. This  fact  is  everywhere  recognized, 
and  projectors  and  contractors  have  stricken 
steel  construction  from  their  program.  The 
government  has  no  need  to  discourage  this 
class  of  civil  construction,  as  filling  its  own 
requirements  has  automatically  shut  off  the 
supply.  In  like  manner,  financial,  transpor- 
tation and  labor  conditions  have  further  shut 
oflF  the  supply. 

"However,  while  these  materials  will  not 
be  available  in  all  probability,  until  peace  re- 
turns, other  materials  exist  in  surplus.    Lum- 
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l>er»  for  instance,  on  being  cut  into  ship 
lengths,  leaves  an  enormous  by-product  of 
lengths  suitable  for  building. 

"As  to  fuel,  many  manufacturing  plants 
use  water  power,  and  others  use  refuse  for 
fuel.  In  others,  adjustments  by  zoning  and 
consolidating  can  be  effected  which  will  save 
both  fuel  and  transportation.  Substitutes  can 
be  devised  for  materials  which  have  been 
used  in  the  past,  and  new  sources  of  material 
•drawn  upon  which  will  not  only  save  fuel 
and  transportation,  but  increase  supply. 

"Notwithstanding  the  fact  that  labor  has 
been  taken  from  building  and  kindred  in- 
dustries for  military  and  direct  war  needs, 
and  notwithstanding  the  fact  that  war  in- 
dustries are  short  of  labor  and  that  the  man- 
power question  is  the  paramount  question 
confronting  us,  reports  from  the  Department 
of  Labor,  while  indicating  through  a  com- 
parison of  monthly  applications  for  employ- 
ment in  the  various  trades,  that  there  is  a 
continued  shortage  of  common  labor,  me- 
chanics and  skilled  farm  labor,  nevertheless 
indicate  that  there  has  been  a  continued  sur- 
plus of  skilled  artisans  in  the  building  line 
throughout  the  country  except  in  certain 
congested  districts — notably  in  Atlantic  Coast 
States  and  certain  points  on  the  Pacific 
Coast.  4M 

"This  question  of  labor  for  building  con- 
struction for  civil  purposes  might  properly 
be  classified  as  one  for  consideration  at  the 
individual  locality,  to  be  taken  up  as  occa- 
sion requires.  The  condition,  however,  ex- 
ists that  many  efficient  building  artisans  are 
mature  in  years  and  well  past  the  age  of 
mental  and  physical  adaptability,  and  bound 
to  local  labor  markets  by  family  and  prop- 
erty ties  and  by  climatic  and  physical  condi- 
tions, who  cannot  be  readily  assimilated  into 
those  industries  so  highly  essential  for  war 
needs. 

"Moreover,  even  if  only  necessary  build- 
ing is  to  be  carried  on,  labor  must  be  avail- 
able for  such  necessary  building  as  may  from 
time  to  time  and  place  to  place  be  defined 
as  necessary,  and  skilled  labor  to  handle  such 
necessary  work  might  well  have  priority  con- 
sideration over  less  essential  industries. 

"Neither  does  the  transportating  of  build- 
ing materials  increase  the  great  strain  on 
transportation  facilities  at  the  terminal.  For 
.  the  most  part  building  materials  never  ap- 
proach terminals  or  chief  junctions,  and 
often  such  materials  can  be  carried  in  cars 
which  are  returning  from  a  loaded  trip." 
(The  development  of  inland  water-ways  was 
also  mentioned.) 

"Building  does  not  lockup  funds,  but  trans- 
fers them  from  one  hand  to  another.  Ma- 
terial from  the  raw  is  raised  in  the  form  of 
structure  which  can  be  taxed  and   on   which 


money  can  be  borrowed.  It  earns  its  own 
upkeep  and  replacement  beside  the  return 
which  the  capital  would  be  earning  if  it  were 
saved.  Rent  is  the  first  cost  of  all  necessi- 
ties and  civil  construction  must  continue  if 
we  would  mitigate  the  increased  cost  of 
living.  ' 

It  is  already  apparent  that  the  need,  espc- 
r'ally  for  dwellings,  has  in  many  parts  of 
the    country    seriously    overnm    the    supply." 

TWO    CONCRBTE    PROPOSALS    MAD£    BY    INDUSTIY. 

The  statement  of  the  building  industries 
representatives  concluded  with  two  special 
proposals. 

First,  that  the  government  through  its  ex- 
isting agencies  avail  itself  of  the  knowledge, 
experience  and  ability  of  the  men  in  the 
building  industries  to  advise  with  the  proper 
government  agency  in  each  region  on  all  re- 
quests for  building  permits. 

Second,  that  the  War  Industries  Board,  the 
Railway  Administration,  Fuel  Administra- 
tion. Capital  Issues  Committee  and  other 
governmental  agencies  which  may  have  occa- 
sion from  time  to  time  to  issue  rulings  and 
regulations  which  may  bear  directly  upon 
the  building  industry,  call  the  building  in- 
dustries committee  in  conference  before  such 
rules  and  regulations  are  adopted  and  pro- 
mulgated. Any  necessary  curtailment,  it  is 
added,  will  be  regarded  with  much  more 
satisfaction  if  there  exists  a  clear  under- 
standing of  just  what  is  needed  and  why. 

RESULTS  OF  THE  CONFERENCE. 

In  a  statement  made  by  President  Ernest 
T.  Trigg,  of  the  National  Federation  of 
Building  Industries,  on  the  results  of  the 
conference,  he  said  that  the  representatives 
of  the  federation  left  the  meeting  with  a  feel- 
ing of  hope  that  its  suggestions  will  be  put 
into  effect  in  the  near  future.  He  said  that 
each  of  the  government  representatives  pres- 
ent at  the  meeting  discussed  frankly  and  at 
considerable  length  the  view  point  of  the 
government,  as  impressed  upon  each  through 
his  own  special  activities.  Great  emphasis 
was  laid  by  them  upon  the  necessity  for  the 
production  of  enormous  quantities  of  sup- 
plies for  the  military  programme  and  upon 
the  fact  that  these  supplies  must  be  pro- 
vided now,  and  not  a  year  of  two  hence 
The  question  of  man  power  was  emphasized 
as  being  the  most  important  single  considera- 
tion in  the  supply  equation,  particularly  in 
its  bearing  upon  fuel  production. 

Later  it  was  announced  that  an  agreement 
was  reached  which  provided  that  building 
materials  should  be  furnished  only  for  war 
projects,  and  that  all  other  building  projects 
must  have  official  sanction  in  the  shape  of  a 
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permit  before  materials  could  be  supplied  to 
them. 

A  result  of  this  agreement  in  New  York 
City,  for  iiistance,  was  that  the  sale  of 
building  materials  was  suddenly  estopped  and 
a  large  number  of  building  projects,  which 
were  partially  completed,  were  held  up.  Mem- 
bers of  the  Merchants  Association  of  New 
York  appealed  to  it  for  assistance,  pointing 
out  that  practically  all  building  operations 
throughout  the  city  had  been  paralyzed.  Pro- 


test was  immediately  made  to  Washington 
and  the  situation  was  reconsidered  there  in 
light  of  the  facts  presented.  Official  per- 
mission has  since  been  issued  for  the  con- 
tinuance of  buildings  now  in  course  of  con- 
struction until  further  notice  without  permit, 
but  that  new  construction  of  all  kinds  must 
,be  authorized  by  permits  issued  from  the 
Building  Material  Section  of  the  War  In- 
dustries Board  after  favorable  recommenda- 
tion from  the  State  Council  of  Defense. 


GOVERNMENT'S  WAR  PROGRAMME  CAUSES 

TRADE  EXTENSION  COMMITTEE  TO 

LIMIT  ITS  ACTIVITIES 


Elaborate  Plans  for  Carrying  on  a  National  Educational  Campaign  to  Await 

Conclusion  of  Peace. 


As  a  result  of  the  government's  war  pro- 
gramme, the  Trade  Extension  Committee, 
which  has  been  conducting  a  campaign  dur- 
ing the  past  few  months  for  "new  equipment 
for  old  buildings,"  has  decided  to  limit  its 
activities,  for  the  present,  to  the  maintenance 
of  its  organization  and  the  preparation  of 
plans  for  an  extensive  and  continued  educa- 
tional campaign,  to  be  launched  on  the  con- 
clusion of  peace  with  Germany. 

This  important  action  was  taken  at  a 
meeting  of  the  committee  in  Chicago,  Sep- 
tember 5,  when  the  question  came  up  whether 
the  organization  would  proceed  with  its 
work  and  employ  a  commissioner,  to  have 
charge  of  a  bureau  to  be  known  as  a 
"Trade  Extension  Bureau,"  or  to  let  this 
project  remain  in  abeyance  for  the  period 
of  the  war. 

In  reporting  on  the  work  already  con- 
ducted by  the  committee,  Chairman  William 
J.  Woolley  of  the  finance  sub-committee, 
stated  that  the  planning  of  the  campaign  for 
"building  business  from  old  buildings"  "has 
unquestionably  brought  home  the  fact  that 
the  selling  forces  of  the  trade,  meaning,  of 
course,  the  plumbing  and  heating  contrac- 
tors, are  wholly  unprepared  for  such  activi- 
ties. Close  study  of  the  question  of  sales 
has  also  revealed  the  fact  that  the  products 
represented  by  this  organization  are  greatly 
undersold  even  during  normal  times." 

It  is  therefore  necessary,  said  Mr.  Woolley 
to  properly  train  the  men  who  naturally  come 
in  contact  with  the  ultimate  consumer.  He 
urged  the  establishment  of  a  permanent  or- 


ganization, to  be  in  charge  of  a  competent 
man,  to  institute  and  execute  a  progressive 
campaign  of   education. 

He  pointed  out  that  when  the  prominence 
and  importance  of  this  industry  is  seriously 
considered,  it  is  hard  to  realize  that  we  are 
the  only  prominent  line  in  this  country  that 
does  not  have  a  bureau  of  education  and 
promotion  whose  function  is  to  devise  plans 
and  direct  campaigns  for  increasing  the 
sales   of   these   essential   products. 

OUTLINE   0?    ACTIVITIES    OF    PROPOSED    TRADE    EX- 
TENSION   BUREAU. 

Mr.  Woolley  proceeded  to  give  detailed 
suggestion  for  the  work  of  the  proposed 
"Trade  Extension  Bureau,"  as   follows: 

First. — Accounting  for  the  Contractor. 

A.  By     compiling    a    complete    bookkeeping 

system. 

B.  By  compiling  a  cost  system. 

C.  By  compiling   short,   efficient   methods   of 

estimating. 

D.  The  starting  and  stopping  point  of  credit 

extension  by  the  contractor. 

E.  Collections. 

1.  Proper  contract  forms. 

2.  Trade  acceptance. 

3.  Collection  forms. 

F.  Financing  a  business. 

Second— Promotion 

A.  How  to  build  personality. 

B.  How  to  construct   and   use   a   showroom. 
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C.  How  to  construct  and  decorate    a     show 

window. 

D.  Salesmanship. 

E.  Business  location. 

F.  How  to  prepare  and  use  circular  letters 

literature. 

G.  How  to  successfully  stage  a  selling  cam- 

paign. 
H.    How  to  construct   and   use   a    follow-up 
system : 

1.  On  prospects. 

2.  On  estimate   submitted. 

J.  How  to  secure  the  co-operation  of  jour- 
neymen (selling  service). 

K.  How  to  secure  the  co-operation  of  manu- 
facturers, jobbers  and  salesmen. 

L.    Establishing  of  National  Sales  weeks. 

M.    Advertising. 

N.  How  to  secure  the  co-operation  of  com- 
petitors. 

Third — Education 

A.  The    distribution    of    condensed    printed 

pamphlets  covering  each  of  the  above 
topics    prepared    by   the   commissioner. 

B.  Changing  public  prejudice. 

C.  Substitution   and   true  costs  of   so-called 

cheap  materials. 

D.  Interchange    of    views    between    manu- 

facturers, jobbers  and  contractors. 

E.  Compiling  of  an  official  list  of  plumbing 

and  heating  contractors. 

F.  Lectures  by  the  commissioner  at  all  state 

and  national  meetings  of  the  trade  and 
salesmen's   meetings. 

G.  Securing     enthusiastic     co-operation     of 

local  associations. 
H.    Promotion   crews   to   make    experiments 
and    educational    sales    drives. 

Following  the  reading  of  Mr.  Woolle/s 
report,  James  N.  Conran  asked  if  this  move- 
ment could  be  financed.  He  requested  the 
representatives  of  the  various  organizations 
present  to  give  their  views. 

J.  F.  Evans,,  speaking  for  the  Eastern  Sup- 
ply Association,  stated  that  the  work  of  the 
Trade  Extension  Committee  was  a  worthy 
movement  and  that  it  should  be  continued 
along  practical  lines.  He  recommended,  how- 
ever, that  for  the  present  the  work  be  con- 
fined to  that  of  an  educational  character,  as 
it  was  contrary  to  the  wishes  of  the  Govern- 
ment to  create  new  business.  He  quoted 
Judge  Parker,  saying  that  materials  would  be 
available  for  needed  repairs  and  the  mainte- 
nance of  present  equipment  and  not  replace- 
ments or  improvements. 

J.  R.  Steneck,  president  of  the  Central  Sup- 
ply Association,  stated  that  he  felt  like  Mr. 
Evans,  and  thought  it  v^ras  necessary  to  move 
cautiously  and  not  do  anjrthing  which  might 
conflict  with  the  purpose  of  the  administra- 
tion,   namely,    "the    winning    of    the    war." 


"This  is  a  time  when  we  must  subordinate 
business  and  personal  action  to  the  winning 
of  the  war,"  said  Mt*.  Steneck.  He  then 
gave  numerous  instances  of  what  other  in- 
dustries have  been  compelled  to  do  in  the 
way  of  sacrifices  and  retrenchments  in  busi- 
ness, and  he  was  disposed  to  believe  that  it 
would  be  better  to  defer  the  matter,  but  was 
in  favor  of  carrying  on  the  work  of  the 
Trade  Extension  Committee  in  a  limited  way. 

C.  V.  Kellogg,  in  discussing  the  question, 
stated  that  there  is  no  doubt  we  are  facing  a 
serious  problem,  and  continuation  of  the 
work  of  the  committee  would  be  very  import- 
ant so  far  as  collections  were  concerned. 
He  was  in  favor  of  continuing  the  work  of 
the  committee  along  educational  lines.  C.  B. 
Nash  advised  that  it  would  be  necessary  to 
collect  the  money  or  let  the  committee  die, 
and  if  the  move  were  made  the  work  might 
never  be  revived.  He  felt  there  should  be  an 
intermediate  course  so  that  after  the  war  the 
work  could  be  resumed  to  the  fullest  extent. 

Mr.  Evans  then  suggested  that  the  Pub- 
licity Committee  might  fix  a  minimum 
amount  of  money  to  work  on  to  keep  the 
movement  alive,  and  that  this  proposition 
could  be  submitted  to  the  fall  meetings  of  the 
different  associations  interested  in  this  move- 
ment. Mr.  Conran  then  said  that  the  great- 
est benefit  so  far  accomplished  has  been  the 
co-operation  between  the  manufacturer  and 
jobber  on  one  hand  and  the  plumber  on  the 
other,  and  he  hoped  that  this  would  be  con- 
tinued   until    after    the    war    and    thereafter. 

Mr.  Woolley  said  that  he  was  of  the  belief 
that  if  the  money  could  not  be  raised  now, 
the  case  would  be  hopeless.  He  said:  *^t 
will  take  twelve  to  eighteen  months  to  get 
the  bureau  properly  started,"  and  he  told  of 
other  industries  that  have  done  very  success- 
ful work  on  educational  and  'trade  extension' 
lines.  Continuing,  he  said:  "Everyone  has 
admitted  the  necessity  of  the  reforms  as  ad- 
vocated by  the  committee,  and  they  can  only 
be  brought  about  through  an  establishment 
of  a  central  bureau.  There  is  no  question 
that  if  this  move  is  backed  up  financially  by 
manufacturers  and  jobbers,  that  it  will  bene- 
fit their  investment  eighjt  thousand  times 
over." 

W.  M.  Webster,  representing  the  National 
Association  of  Brass  Manufacturers,  stated 
that  he  believed  that  this  was  not  the  time  to 
extend  business  in  view  of  the  Government's 
wishes,  but  thought  it  worth  while  to  keep 
going  if  it  could  be  done  for  a  nominal  ex- 
pense. 

Louis  Bruch  was  the  next  speaker  to  enter 
into  the  discussion.  He  said  that  "extension" 
means  carrying  on,  and  that  the  work  of  the 
Trade  Extension  Committee  meant  not  sim- 
ply a  movement  toward  immediate  but  rather 
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a  betterment  of  business  methods,  the  neces- 
sity of  which  have  existed  for  many  years. 
He  suggested  that  the  name  of  the  commit- 
tee be  changed  to  that  of  the'  Trade  Educa- 
tional Committee,  its  purpose  being  the  bet- 
terment of  business  methods. 

After  luncheon  the  afternoon  meeting  was 
called  to  order.  It  was  suggested  that  the 
recommendations  of  Mr.  Sullivan  and  Mr. 
Bruch  to  confine  the  committee's  work  to 
educational  advancement,  be  presented  for 
consideration  at  the  next  regular  meeting  of 
the  Trade   Extension   Committee. 

Mr.  Kellogg  moved  that  the  work  of  the 
Publicity  Committee  be  approved  and  that 
the  financing  of  this  movement  be  referred 
back  to  the  Finance  Committee,  and  that 
they  take  the  matter  up  with  the  different 
associations  and  recommend  the  raising  of  a 
sum  of  money  sufficient  to  carry  on  the  work 
of  the  committee  and  keep  it  in  existence  un- 
til a  more  propitious  time.  Mr.  Kellogg  was 
unable  to  state  exactly  how  much  money  was 
I'  eded,  but  he  was  confident  that  a  nominal 
snm  could  be  raised  for  carrying  out  a  modi- 
fied   program    and    that    the    balance    of    the 


work  could  be  formulated  to  fit  the  purse. 
The  following  members  were  present:  L. 
McNamara,  president.  National  Association 
of  Master  Plumbers;  Paul  Blatchford,  sec- 
retary, Central  Supply  Association ;  J.  F.  Con- 
ran,  Standard  Sanitary  Mfg.  Co.;  C.  V.  Kel- 
logg, Kellogg-Mackay  Co.;  B.  O.  Tilden, 
American  Sanitary  Works,  Trenton,  N.  J.; 
Publicity  Committee — William  J.  Woolley, 
chairman;  C.  H.  Nash,  Standard  Sanitary 
Mfg.  Co.;  M.  R.  Ebersole,  American  Radia- 
tor Co.;  E.  J.  Hanley,  Educational  Commit- 
tee of  the  National  Association  of  Master 
Plumbers;  J.  T.  Sullivan,  Thomas  Mad- 
dock's  Sons  Co.,  Trenton,  N.  J.;  Joseph 
F.  Evans,  Eastern  Supply  Association ;  W.  M. 
Webster,  National  Association  of  Brass 
Manufacturers;  J.  R.  Steneck,  president,  Cen- 
tral Supply  Association;  George  Mehring, 
Heating  and  Piping  Contractors  National  As- 
sociation; Louis  Bruch,  American  Radiator 
Co.;  Trade  Press— O.  T.  Carson  and  W.  H. 
Burquest,  Domestic  Engineering;  Peter  M. 
Munn,  Plumbers'  Trade  Journal;  Charles  H. 
Bishop,  Metal  Worker,  Plumber  and  Steam 
Fitter. 


The   War  and  the   Heating  Engineer 


U.  S.  Standards  for  Industrial  Housing. 

Government  standards  for  war  housing  of 
permanent  construction  have  been  issued  and 
while  they  are  not  intended  as  inflexible  re- 
quirements, failure  to  conform  to  them  is 
not  likely  to  be  accepted  unless  supported  by 
very  strong  reasons.  Local  building  codes, 
housing  laws  and  similar  ordinances  are  to 
be  followed  except  where  they  permit  lower 
standards  than  those  set  forth  by  the  gov- 
ernment. 

The  types  of  houses  covered  by  the  stand- 
ards include  single-family  house,  two-family 
house,  single- family  house  with  rooms  for 
lodgers  or  boarders,  lodging-houses  for  men, 
hotels  for  men,  lodging-houses  for  women, 
tenement  houses  and  boarding  houses. 

One  of  the  general  provisions  is  that  no 
living  quarters  are  to  be  in  the  basements. 
For  cooking,  gas  is  preferred,  but  flue  for 
stove  coal  is  to  be  provided,  all  flues  to  be 
lined. 

An  unusual  provision  is  for  "roof  air 
space."  It  is  provided  that  "in  every  house 
there  shall  be  a  minimum  clear  air  space  of 
8  in.  between  the  ceiling  and  the  roof,  this 
space   to  be  provided   with   adequate   water- 


proof openings  for  ventilation,  at  both  ends  if 
practicable." 

Every  room  is  to  have  at  least  one  window 
opening  directly  to  the  outer  air,  each  room 
to  have  a  window  area  of  not  less  than  12 
sq.  ft.  Cross  ventilation  as  direct  as  possi- 
ble is  to  be  provided  for  all  rooms  through 
windows,  transoms  or  doors. 

Type  1  (single- family  house),  Type  2 
(two- family  house,  or  "two-flatter,  one  fam- 
ily upstairs,  one  down)  and  Type  3  (single- 
family  house  with  rooms  for  not  more  than 
three  lodgers  or  boarders)  are  to  comply 
with  the  following  heating  requirement: 
"Provision  to  be  made  for  heating  houses. 
If  not  otherwise  heated,  bathroom  to  be 
heated   from  kitchen   stove." 

Type  4  (lodging  house  for  men)  and  Type 
5  (hotel  for  men)  are  to  be  heated  as  fol- 
lows: "Except  where  connected  with  a  cen- 
tral plant,  provision  to  be  made  for  inde- 
pendent heating." 

Type  6  (lodging  house  for  men)  and  type 
7  (hotel  for  women)  also  have  ,the  same 
heating  provision,  that  "except  where  con- 
nected with  a  central  heating  plant,  pro- 
vision to  be  made  for  independent  heating^ 
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Government  Housing  Plans. 

In  addition  to  the  $50,000,000  allotted  to 
the  Shipping  Board  for  housing  purposes, 
the  Department  of  Labor  is  well  along  with 
its  plans  for.  utilizing  the  $100,000,000  ap- 
propriated for  similar  purposes.  In  a  state- 
ment issued  by  the  department  it  is  shown 
that  even  with  a  sum  of  this  magnitude  it  is 
manifestly  impossible  for  the  Federal  Gov- 
ernment to  assist  every  community  which  is 
embarrassed  with  a  housing  shortage.  In  the 
following  industrial  centers  developments  of 
var)ring  degrees  of  magnitude  have  been  pro- 
jected: 

Alliance,  O.;  Aberdeen,  Md. ;  Bethlehem, 
Pa.;  Bridgeport,  Conn.;  Bath,  Me.;  Betten- 
dorf,  Iowa;  Butler,  Pa.;  Charleston,  W.  Va.; 
Dayton,  O.;  Davenport,  Iowa;  Erie,  Pa.; 
East  Chicago,  Ind.;  Elizabeth,  N.  J.;  Flor- 
ence, Ala.;  Gary,  Ind.;  Hammond,  Ind.;  In- 
diana Harbor,  Ind. ;  Indianhead,  Md. ;  Lowell, 
Mass.;  Milton,  Pa.;  Madison,  Wis.;  Mare 
Island,  Cal. ;  Norfolk,  Va.;  New  Brunswick, 
N. J. ;  New  London,  Conn.;  Niagara  Falls, 
N,  Y.;  Niles,  Ohio;  Newport,  R.  I.;  Ports- 
mouth, N.  H.;  Puget  Sound,  Wash.;  Phila- 
delphia, Pa.;  Quincy,  Mass.;  Rock  Island, 
III;  Seven  Pines,  Va.;  Sheffield,  Ala.;  Shar- 
on, Pa.;  Staten  Island,  N.  Y.;  Tullytown, 
Pa.;  Tuscumbia,  Ala.;  Watertown,  Mass.; 
Watervliet,  N.  Y.;  Warren,  Ohio.;  Water- 
bury,  Conn.;  Woodbury,  N.  J. 

At  Bridgeport,  Conn.,  the  Bridgeport 
Housing  Company  has  obtained  a  Govern- 
ment loan  of  $3,000,000  to  build  houses  for 
608  families  in  that  city.  The  Cauldwell- 
Wingate  Co.,  New  York,  is  the  contractor. 
Additional  housing  plans  in  Bridgeport  will 
entail  an  outlay  of  $2,000,000. 

At  Quincy,  Mass.,  the  industrial  Housing 
Commission  is  building  21  dormitories,  one 
mess  hall  and  one  recreation  building  for 
employees  of  the  Fore  River  works  of  the 
Bethlehem    Shipbuilding    Corporation. 

At  Harriman,  Pa.,  near  Bristol,  construc- 
tion has  begun  of  200  homes  for  employees 
of  the  Merchant  Shipbuilding  Corporation. 

At  Bath.  Me.,  a  project  is  under  way  for 
building  125  houses  for  employees  of  the 
Bath    Iron    Works. 

Details  of  other  housing  developments 
planned  by  the  Industrial  Housing  Depart- 
ment include  the  following ;  Newport,  R.  I., 
$300,000  housing  project,  Clarke  &  Howe, 
Providence,  architects;  Philadelphia,  800  new 
dwellings  for  workmen  on  Oregon  Avenue, 
to  cost  $3,500,000,  Rankin,  Kellogg  &  Crane, 
architects,  Philadelphia;  Erie,  Pa.,  1000  two- 
story  homes  for  workmen,  A.  H.  Spahr, 
architect,  Pittsburgh;  Elizabeth,  N.  J.,  new 
homes  for  workmen  to  cost  $500,000,  Charles 
W.     Oakley    &    Son,    architects,     Elizabeth; 


Niagara  Falls,  new  homes  for  workmen  to 
cost  $6,000,000,  Dean  &  Dean,  architects, 
Chicago;  New  Brunswick,  N. J.,  500  dwell- 
ings for  workers  in  the  plant  of  the  Wright- 
Martin  Aircraft  Corporation,  involving  a 
cost  of  $1,500,000. 

At  Swedland,  Pa.,  61  two-story  houses 
are  being  built  for  the  Alan  Wood,  Iron  k 
Steel  Co.,  of  Philadelphia,  by  A.  B.  &  C.  F. 
Millett 

At  Gibbstown,  N.  J.,  60  new  houses  will 
be  built  for  employees  of  the  E.  I.  du  Pont 
de  Nemours  Co.,  of  Wilmington,  Del. 

At  Essington,  Pa.,  the  Westinghouse  Elec- 
tric &  Mfg.  Co.,  of  Pittsburgh,  has  ar- 
ranged for  the  construction  of  300  2^-story 
brick  and  stucco  dwellings  for  employees  at 
its  Essington  plant. 

Among  the  appointments  made  by  the 
Bureau  of  Industrial  Housing  and  Trans- 
portation in  connection  with  projected  hous- 
ing developments,  are  the  following: 

Staten  Island,  N.  Y.— Architects,  Delano  & 
Aldrich,  New  York;  town  planner.  A.  F. 
Brinkerhoff,  New  York;  engineer,  C.  S. 
Pollock,  New  York. 

Florence,  Ala. — Architects,  Warren  & 
Knight,  Birmingham,  Ala.;  town  planner, 
Harold  A.  Caparn,  New"  York;  engineer. 
Julian    Kendrick,   Birmingham,   Ala, 

Sheffield,  Ala.— Architects,  Warren  & 
Knight,  Birmingham,  Ala. ;  town  planner, 
Harold  A.  Caparn,  New  York;  engineer, 
Julian   Kendrick,  Birmingham,   Ala. 


Plans  of  War  Department  for  Cantonment 
Extensions. 

The  following  statement  has  been  author- 
ized by  the  War  Department: 

Expansions  of  camps  and  other  changes  at 
training  centers  have  been  decided  on  as 
follows  by  the  general  staff: 

Camp  Hancock,  Ga.,  is  to  be  a  machine 
gun  center  and  will  be  enlarged  to  accom- 
modate between  55,000  and  60,000  men.  The 
officers'  training  school,  now  housed  in  tents 
at  this  point,  will  be  provided  for  in  barracks 
and  quarters  similar  to  those  already  erected 
at  other  cantonments.  The  improvements 
for  this  purpose  will  cost  about  $2,000,000. 
This  figure  does  not  cover  the  increased  cost 
for  other  construction  that  will  be  necessary 
to  care  for  the  increased  number  of  men  to 
he  located  at  this  camp. 

It  has  been  decided  to  make  Camp  Grant 
an  infantry  replacement  camp  to  accommo- 
date between  55,000  and  60,000  men.  The 
present  capacity  of  this  camp  is  about  42,00(1 
The  alterations  and  additions  made  necessary 
by  this  change  will  be  made  after  the  di- 
vision  now  located  there  is  moved. 

Field    artillery    firing    centers    arc    to    be 
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located  at  West  Point,  Ky.,  Camp  Jackson, 
S.  C,  and  at  Fayetteville,  N.  C.  Options  on 
sufficient  land  for  this  purpose  have  been 
secured  at  all  these  places.  It  is  planned  to 
locate  six  brigades  at  Fayetteville,  six  at 
West  Point  and  four  at  Jackson. 

It  has  also  been  decided  to  erect  permanent 
buildings  for  the  officers'  training  schools  at 
present  housed  in  tents  at  Camps  Lee,  Gord- 
on and  Pike.  These  schools  have  a  capacity 
of  about  6,000  men.  The  estimated  cost  of 
erecting  barracks  and  quarters  and  doing 
other  construction  work  at  each  of  these 
schools  is  about  $2,000,000. 


War  Savings  Societies  for  Employees. 

The  Pioneer  Division  of  the  National  War 
Savings  Committee,  representing  the  New 
York  district,  is  urging  the  immediate  estab- 
lishment of  war  savings  societies  in  every 
trade.  Individual  members  will  be  asked  to 
refrain  from  the  purchase  of  non-essentials, 
not  only  in  dress,  food  and  fuel,  but  also  in 
the   daily  extravagances. 


Community  Houses  Instead  of  Monuments. 

The  erection  of  community  houses  as  fit- 
ing  memorials  to  the  brave  men,  living  and 
dead,  who  are  saving  the  world  for  Democ- 
rack,  is  suggested  editorially  in  The  Ameri- 
can City  for  September.  "Liberty  Buildings'* 
is  the  name  proposed  for  these  structures, 
which,  erected  immediately  after  the  war, 
would  perpetuate  the  democracy  of  the  camp 
and  would  serve  as  neighborhood  gathering 
places  for  civic  activities  and  fellowship  for 
all  the  people.  , 


Joseph  Harrington,  vice-president  of  the 
James  A.  Brady  Foundry  Co.,  Chicago,  who 
is  well  known  to  members  of  the  National 
District  Heating  Association  as  a  contributor 
to  the  association's  proceedings  and  dis- 
cussions, has  been  appointed  administrative 
engineer  of  the  United  States  Fuel  Adminis- 
tration  for   Illinois. 


,  The  Fourth  Loan  is  the  Fighting  Loan. 

As  the  campaign  for  the  Fourth  Liberty 
Loan  nears  its  climax  the  American  Army 
in  France  moves  on  toward  Berlin.  Under 
our  own  leaders  the  great  American  Army 
has  won  a  notable  victory. 

The  Fourth  Loan  must  be  a  great  success. 
The  Fourth  Liberty  Loan  is  a  fighting  loan. 

When  our  soldiers  on  the  battle  front  are 
braving  death,  each  one  offering  to  make 
the  supreme  sacrifice  for  his  country  and  the 
great  cause,  we  who  remain  safely  at  home 
surely  should  give  them  every  support, 
should  make  every  sacrifice  to  strengthen 
them.  If  we  can  not  fight  ourselves  we  can 
make  our  dollars  fight. 


It  is  a  great  cause  for  which  America  is^ 
engaged  in  this  war;  it  is  a  great  struggle  in 
which  the  very  hope  of  the  world  is  bound 
up  that  is  being  waged  in  Europe  and  on 
the  high  seas.  It  is  an  honor  to  have  a  part 
in  it  and  all  Americans,  all  of  their  lives, 
will  be  proud  of  the  part  they  had  in  it  or 
ashamed  of  their  failure  to  do  their  part. 

The  Fourth  Loan  is  a  fighting  loan.  Every 
subscriber  to  the  Loan  strikes  a  blow  for 
Liberty,  for  Victory. 


Figuring    Heat    Losses    from    Compound 
Walls. 

Editor  Heating  and  Ventilatinc  Magazine  : 

Referring  to  the  Standard  Data  Sheets 
published  each  month  in  your  magazine,  will 
you  kindly  advise  me  regarding  the  co- 
efficients in  Data  Sheet  No.  1-D,  published 
in  the  March,  1917,  issue.  Are  the  thick- 
nesses given  for  the  tile  and  stucco  and  for 
tile,  stucco  and  plaster  constructions  intended 
as  the  entire  thickness  of  wall,  including 
stucco  and  plaster,  or  thickness  of  tile  only? 
Atlanta,  Ga.  A.  F.  G. 

The  figures  given  in  the  Data  Sheets  for 
tile,  brick,  etc.,  refer  to  the  rough  wall. 
To  get  the  total  finished  thickness,  the 
plaster  and  stucco  must  be  added  to  the 
thickness  of  the  rough  wall.  A  4-in.  tile 
wall,  plastered  one  side,  would  probably  be 
from  m  in.  to  5  in.  thick  and  so  forth. 


Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month  an 
index  to  the  important  articles  on  the  subject  of 
heating  and  ventilation  that  have  appeared  in  thr 
columns  of  our  contemporaries.  Coptes  of  any  of 
the  journals  containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Ventilating^ 
Magazine  on  receipt  of  the  stated  price. 

Air  Conditioning 

Dry  Air  and  Cold  Steam.  Frank  Richards. 
1000  w.  Pwr  Pt  Eng— June  1.  1918.  Relation 
of  vapor  and  air  in  saturated  mixture  to  tem- 
peratures and  pressure.    20c. 

Heat  Insulation 

Evolution  of  Heat  Insulation.  Austen 
Bolam.  2000  w.  Pwr  Pt  Eng— June  1,  1918. 
Materials  tried,  combinations,  test  results,  and 
present  practice.    20c. 

Heat  Tran mission 

Some  Recent  Studies  in  Heat  Transmission. 
Arthur  J.  Wood  and  Roy  B.  Fehr,  with  dis- 
cussion. Ills.  40  pp.  A  S  R  E  J 1— March, 
1918.  Studies  aiming  to  establish  constants 
applicable  to  practical  engineering  problems. 
40c. 

Hot-Water  Heating 

Hot-Water  Service.  M.  W.  Ehrlich.  Ills. 
2200  w.  Pwr  Pt  Eng— June  15,  1918.  Method 
of  calculating  the  required  heating  surface. 
20c. 
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ILKAL  DECISIQHS) 


Recovery  Under  Contract  to  Install  Heating 
and  Ventilating  Plant. 

In  an  action  against  a  city  it  appeared  that 
in  August,  1910,  the  plaintiff  was  awarded 
the  contract  for  heating,  by  the  hot-air  sys- 
tem, and  ventilating,  a  schoolhouse  in  the 
city.  The  following  September  a  contract 
was  made  with  one  Morrison  for  the  erec- 
tion of  the  building,  under  which  he  was  to 
furnish  material  and  labor  and  do  all  the 
work  except  "heating,  plumbing  and  paint- 
ing." In  November  the  system  of  heating 
was  changed  from  hot  air  to  steam.  The 
plans  for  the  building  were  filed  as  required 
by  the  Massachusetts  statute  sometime  before, 
February  4,  1911,  and  on  that  day  a  state  in- 
spector of  public  buildings  wrote  to  the 
architect  in  charge,  disapproving  certain  parts 
of  the  plans.  The  inspector's  certificate  as 
to  filing  mentioned  in  the  statute  was  never 
issued. 

The  building  of  the  vent  and  heat  ducts 
was  a  part  of  Morrison's  contract.  The 
ducts  constructed  by  him,  while  apparently 
suitable  for  a  system  of  heating  by  furnace, 
were  not  suitable  in  connection  with  a  steam- 
heating  system.  The  auditor  found  that 
Morrison  was  requested  to  build  ducts  proper 
for  a  steam-heating  system  and  refused  to 
do  so. 

The  plaintiff  contracted  with  the  Wads- 
worth  English  Fleet  Company  to  perform 
the  work  required  to  be  done  by  him,  with 
certain  exceptions.  All  this  work  was  com- 
pleted in  substantial  compliance  with  the 
agreement,  and  it  was  found  that  the  sys- 
tem for  heating  and  ventilating  furnished  by 
the  plaintiff  conformed  to  all  the  rules  of  the 
district  police,  that  the  system  was  capable 
of  furnishing  a  uniform  heat  of  the  degree 
called  for  by  the  specifications,  and  that  the 
difficulty  in  ventilation  was  due  solely  to  the 
insufficiency  and  defective  construction  of  the 
ducts  built  by  Morrison.  There  was  a  find- 
ing for  the  plaintiff  and  the  defendant  ex- 
cepted. The  Massachusetts  Supreme  Judicial 
Court,  Ordway  v.  City  of  Newburyport,  119 
N.  E.  863,  overruled  the  exceptions.  The 
court  held  that  a  contractor  engaged  in  the 
erection  of  a  building  is  not  required  by  the 
statute  to  file  the  plans;  that  is  the  duty  of 
the  owner  or  architect  and  his  failure  to 
comply  with  the  statute  does  not  deprive  the 
contractor  of  his  rights  under  the  contract. 
The  certificate  mentioned  in  the  statute  is 
not  a  condition  precedent  to  recovering  by 
one  who  supplies  material  and  labor  for 
such  a  structure.    The  fact  that  the  inspector 


had  disapproved  the  plans  submitted  for  the 
heating  of  the  building^and  that  this  fact 
was  known  to  the.  plaintiff — did  not  deprive 
him  of  his  right  to  recover  if  the  work  re- 
quired by  the  plans  and  specifications  was 
fully  performed.  It  was  found  that  there 
was  no  failure  on  the  plaintiffs  part  to  com- 
ply with  all  the  terms  of  the  undertaking. 
The  defect  was  in  the  work  done  by  the 
general  contractor,  who  in  building  the 
schoolhouse  carried  out  the  original  plan  and 
constructed  the  ducts,  as  designed,  for  heat- 
ing by  a  hot-air  system. 

The  fact  that  the  defendant  was  a  munic- 
ipal corporation  did  not,  so  far  as  the 
statute  was  concerned,  prevent  the  plaintiff 
from  recovering,  nor  did  the  fact  that  the 
system  was  designed  and  laid  out  by  an 
engineer  of  the  Wadsworth  English  Fleet 
Company,  the  subcontrator,  who  was  not  in 
the  defendant's  employ,  disclose  any  fraud 
or  deprive  the  plaintiff  of  his  right  to  re- 
cover. 


Reduction  in  Calorific  Value  as  Increase  in 
Charge  for  Gas. 

Application  having  been  made  by  the  pub- 
lic Service  Company  of  Northern  Illinois  for 
authority  to  change  the  present  standard 
quality  of  gas,  permission  was  granted  by  the 
Illinois  Public  Utilities  Commission  under 
certain  conditions.  The  Commission  found, 
among  other  things,  that  it  was  in  the  in- 
terest of  the  company  and  of  its  consumers 
that  the  calorific  value  of  the  gas  furnished 
by  it  in  the  municipalities  involved  in  the  pro- 
ceeding be  reduced  to  one  having  an  average 
of  565  British  thermal  units  per  cubic  foot 
and  otherwise  in  accordance  with  general 
order  No.  20  of  the  Commission,  and  that, 
should  the  petition  reduce  the  calorific  value 
of  its  gas,  the  rates  and  charges  therefore 
should  be  reduced  as  provided  in  the  order. 


New  York  School  of  Heating  and  Ventila- 
tion* 

The  opening  of  the  New  York  School  of 
Heating  and  Ventilation  for  its  sixth  annual 
session  is  announced  by  the  secretary  of  the 
school,  G.  G.  Schmidt.  Classes  will  be  held 
as  in  previous  years  on  Monday  evenings, 
in  Room  511  of  the  World  Building.  Charles 
A.  Fuller,  M.  E.,  continues  as  the  instructor. 
No  particular  requirements  as  to  education 
and  mathematics,  it  is  pointed  out,  are  neces- 
sary for  the  first  year  course  which  meets  at 
7:30  o'clock.  Before  entering  the  advanced 
class,  which  meets  the  same  evening  at  5:45 
o'clock,  it  is  desirable  to  complete  the  first 
year's  course  or  to  have  equivalent  qualifica- 
tions.   The  cost  of  each  course  is  $15.00. 
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MODERN  PRACTICE  IN  VAPOR  HEATING 

V 
The  Marsh  System. 

Editor's  Note. — For  the  purpose  of  this  series  of  articles,  a  vapor,  vacuum,  vapor- 
vacuum,  vacuum-vapor,  atmospheric,  modulated  or  thermograde  system  of  heating  will  be 
considered  as  any  system  in  which  the  steam  pressure  ordinarily  carried  is  practically  at 
atmosphere,  or  slightly  below,  or  in  which  the  returns  are  open  to  the  atmosphere  and 
where  no  pump  or  other  positive  mechanical  device  is  employed  to  pull  back  the  returns. 


The  Marsh  system  of  vapor  heating  is 
similar  to  the  typical  vapor  system  illus- 
trated in  the  first  article  of  this  series  except 
in  the  fact  that  the  return  is  not  opened  to 
the  atmosphere  direct;  instead,  the  air  is  re- 
lieved through  a  special  vent  valve  which 
will  be  described  hereafter. 

This  system  employs  the  usual  hot-water 
type  of  radiators  and  the  piping  is  rtm  in  the 
general  style  indicated  in  the  typical  layout 
shown  in  Fig.  1.  In  this  view  the  steam  is 
generated  in  any  common  boiler  and  passes 


applied,  while  if  any  resetting  is  required 
after  installation  a  simple  loosening  of  the 
octagon  nut  on  the  top  of  the  valve  so  as  to 
allow  the  turning  of  the  dial  is  all  that  is 
necessary. 

After  passing  through  the  radiator  the  air 
and  condensed  steam  leave  through  the  re- 
turn connection  passing  through  the  Reflux 
Junior  thermostatic  trap.  The  interior  con- 
struction of  this  trap  is  illustrated  in  Fig.  3 
and  it  comes  in  standard  pipe  sizes  from  %- 
in.  to   1-in.  inclusive.     In   shape  these  valves 


A.V...jro.S  Thei'modiaK 

'3 Boiler 

Z> Drip 

a.Vr.,..Do^  OrodJb/r^ 
xy:,...Rmilun  Trap 
X.lf... Tteturn  Ham 
3Jf. . .  Sappff  Hain 


JPad/a/br  coftnecf- 
o/?/Sff/3  s/cfe 


^ 


jfl; 


TYPICAL  RADIATOR 


TYPICAI.  LAYOUT  OF  MARSH   SYSTEM. 


up  through  the  steam  mains  and  supply  ris- 
ers to  the  radiator  control  valves  which  con- 
sist of  the  Dole  packless  ball-bearing  valve, 
illustrated  in  Fig.  2,  these  valves  being  made 
in  sizes  running  from  yi-\ti.  to  2-in.  The 
valves  are  adjusted  in  the  factory  to  suit  the 
various  sizes  of  radiators  to  which  they  are 


may  be  obtained  in  angle,  offset  globe,  right- 
hand  corner  and  left-hand  corner  patterns. 
They  consist  of  only  one  movable  part,  viz., 
a  phosphor-bronze  thermostatic  diaphragm 
filled  with  a  special  mixture  of  volatile 
fluids.  These  traps  are  designed  to  give  sat- 
isfactory operation  up  to  as  high  as  15  lbs. 
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differential  which  is,  of  course,  much  higher      the  boiler   water-line   to  the  return   main  is 


than  anything  obtained  with  a  vapor  system. 
Owing  to  the  use  of  the  traps  which  pre- 
vent steam  and  vapor  getting  into  the  return 
lines  it  is  tmnecessary  to  increase  the  radiator 
surface  over  that  actually  required. 


FIG.   2.— DOLE   PACKLESS   BALL-BEARING 
VALVE  USED  WITH  MARSH  SYSTEM. 


28-in.  the  maximum  boiler  pressure  would  be 
the  pressure  equal  to  water  head  of  28-in. 
less  8-in.  to  open  the  check  valve  or 

28-in.  —  8-in 


X  0.43  or 


12 


20 


12 


X  0.43  or 


1.66  X  0.43  =  0.713  lbs.  or  about  fi  lb. 


The  air  and  condensation  then  follow  down 
the  return  line  to  a  point  near  the  boiler 
where  the  return  line  is  vented  by  a  No.  5 
Thermodisk  rapid  vent  valve,  a  sectional  cut 
of  which  is  shown  in  Fig.  4. 

This  vent  valve  consists  of  a  valve  sup- 
ported on  an  expansion  disc  so  as  to  close 
when  the  steam  strikes  it  by  the  expanding 
of  the  disc.  An  inverted  bell-shaped  shield 
acts  as  float  to  close  the  valve  when  it  is 
filled  with  water  and  this  prevents  blowing 
out  of  water  through  the  valve  itself.  The 
air  is  allowed  to  discharge  into  the  base- 
ment and  the  return  sinks  down  and  enters 
the  boiler  through  a  check  valve. 

The  boiler  is  controlled  by  means  of  a 
sensitive  draft  regulator  and  the  height  of 
the  return  line  above  the  boiler  water-line  is 
governed  by  the  pressure  the  system  is  de- 
signed to  carry.    Thus,  if  the  distance  from 


FIG.    4— THERMODISK    RAPID    VENT    VALVE 
FOR    VENTING    THE    RETURN    LINE. 

A  less  difference  would  decrease  the  al- 
lowable boiler  pressure  and  a  greater  differ- 
ence would  increase  it  The  boiler  regulator, 
of  course,  must  be  set  to  maintain  a  pressure 
not  in  excess  of  that  allowable  from  this 
varying  height  in   each   individual  case. 

This  system  is  marketed  by  Jas.  P.  Marsh 
&  Co.,  Chicago,  111. 


New  JHiblications. 


FIG.      3.— CONSTRUCTION      OF      MARSH      RE- 
FLUX     JUNIOR      THERMOSTATIC      TRAP. 


Directory  op  the  American  Association 
OP  Engineers,  giving  a  brief  synopsis  of  the 
experience  and  training  of  all  members  of 
the  association,  has  been  published  by  the 
American  Association  of  Engineers,  29  South 
La  Salle  St.,  Chicago,  111.  Classified  tables 
have  been  compiled  based  on  experience,  so 
that  it  is  possible  to  find  a  consulting 
engineer,  an  executive  or  a  subordinate  hav- 
ing specific  experience  and  living  in  any 
definite  locality.  2204  members  are  regis- 
tered in  the  directory.  Clolh,  6x9  in.  Pp. 
192.     Price,   $2.00. 

Rule  Relating  to  Sprinkler  Systems 
(not  applicable  to  the  City  of  New  York) 
has  been  issued  in  bulletin  form  (Bulletin 
No.  20  of  the  Industrial  Code)  by  the  State 
Industrial  Commission,  of  the  New  York 
Department  of  Labor.  The  rule  was 
adopted  by  the  commission  July  1,  1918.  It 
covers   various   types   of   automatic    sprinkler 
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systems,  including  automatic  wet-pipe  sys- 
tems, in  which  the  pipes  and  sprinkler  heads 
are  at  all  times  Blled  with  water;  automatic 
dry-pipe  systems,  in  which  the  pipes  and 
sprinkler  heads  are  filled  with  compressed 
air  and  the  water  supply  is  controlled  by  a 
dry-pipe  valve;  and  non-automatic  systems 
in  which  all  pipes  and  sprinkler  heads  are 
maintained  dry,  with  a  fire  department  con- 
nection  for  water  supply. 

Fuel  Saving  in  Office  Buiu)ings  and 
Stores,  being  Bulletin  No.  2  of  the  Advisory 
Engineering  Committee  of  the  Massachusetts 
Fuel  Administrator,  is  the  title  of  what  has 
been  described  as  one  of  the  best  set  of 
suggestions  and  rules  that  havp  been  com- 
piled on  this  subjejct.  The  chairman  of  this 
committee  is  Ira  N.  Hollis.  The  bulletin 
starts  out  by  saying  that  there  will  be  a 
probable  shortage  of  at  least  6,000,000  tons 
of  steam  coal  in  New  England.  In  previous 
years,  states  the  bulletin,  attention  has  been 
directed  to  the  boiler  and  engine  room  equip- 
ment as  the  chief  source  of  loss,  but  waste 
is  not  confined  to  these  departments.  The 
loss  or  misuse  of  heat  within  a  building  is 
just  as  fatal  as  the  waste  of  coal  in  pro- 
ducing the  steam. 

One  of  the  committee's  principal  sugges- 
tions  is  the  formation  of  a  fuel  and  power 


committee  in  each  building,  composed  of  the 
superintendent  of  the  building,  the  engineer, 
head  janitor  or  watchman,  and  several  ten- 
ants* representatives.  In  stores  substitute 
heads  of  departments.  In  buildings  where 
the  steam  plant  is  used  for  heating  only,  a 
smaller  committee  will  be  sufficient.  Under 
"methods  for  Saving  Coal"  detailed  sugges- 
tions are  given,  applying  to  the  boiler  room, 
engine  room,  heating  system,  lighting  sys- 
tem, and  elevator  and  other  power  service, 
respectively.  Special  emphasis  is  laid  on  the 
importance  of  temperature  regulation  and 
the  advice  is  g^iven  to  install  thermometers 
freely.  If  exhaust  steam  is  used  for  heat- 
ing, the  advice  is  to  regulate  its  use  just  as 
carefully  in  mild  weather  when  there  is  a 
surplus  as  when  live  steam  has  to  be  added. 
In  large  buildings,  says  the  bulletin,  it  will 
pay  to  have  a  special  watchman  to  make  con- 
stant rounds  for  inspection  of  windows  and 
valves,  and  to  see  that  standard  temperatures 
are  not  exceeded.  The  value  of  the  sun  as 
a  factor  in  warming  buildings  has  been  rec- 
ognized by  shutting  off  steam  on  the  sunny 
side.  Install  shut-oflF  valve,  adds  the  bulle- 
tin, so  that  unused  rooms  are  not  heated, 
and  use  direct  radiators  instead  of  the  in- 
direct or  fan  system  of  heating  by  hot  air. 
If   the   latter   is   unavoidable,    take   air    from 


ORGANIZATION   CHART  — BUILDING   FUEL  AND   POWER   COMMITTEE 


AfflffOK 
SUPEUflENDERT 


DUTY 
Call  weekly  incgtinff  utd  keep  reeord*  of  aunc. 
Publish  important  dedsiona  of  Uie  eonimitioe  on  bulletin  boards. 
Compile  rccorda  of  aavingw  made. 
Confer  with  ownen  to  get  their  int«»iat  and  so-opcration. 


T" 


jAifrron  oit 

WATCHMAN 


REPRESENTATIVES 
OF  TENANTS* 


•  for  ••laAliunii  fame  Id  kvoM 


I,  ilwinK     Restart  •pparattm  or  repcun  a 


Add  MlM  •iwvtoc  niter  tavmtAkmm,  hhI 

aod  vccry  p>>««  vMe  valor  «r  Hewn  wtth 


L«bH  main*,  rrtorw,  ■mi  Hrip  ■hIctm. 
by  «MO  or  piuiit  to  Uutt  Iralu,  li>««>, 
'tmiu  tan  be  rrpurvtl  in  wnitu( 
4lt  miRiBderataodukK. 


licfrHivc  ur 

i  tlmin  not. 
i  to  buSm. 


M»h«  lirt  of  »«t     . 

na4a<t    iaftnomata,    etc,    *am    id-  vnrtv  ur  undini 

rUlM  aaJ  otfaMi  wtr— ly.  vahrus,  m|«  fU. 

HqcMidaOvbedcrMKlMiciMraBMrQMrtk,  I'M  mrt  whet«  ever 

4  mtA  almdy  tn  vm.  wKrOtn  to  mm 

a ^    ^  «—«•««.    ■  jj. «-    M^  Mark  «ttli  ni  caaiK  rf  u(  rvpry 

lurr,  par  «aM  •!  aA,  iwwcr  ciMpat,  B«pg>t  fipm  with  itttmth*  WMriag- 

"^  Baport  aintnti  ia  vMint  rid  el  pen  in- 

^  ptf  pamm  load  mMmm,  daad  wtrina,  nam  bruaha, 

ihy  «ilh  Md  br  •                     -     "»• 


DUTY 

Report  (Hrtaida  6am*  not  |>rD*kk<il  with 


Itimrt  tiBI  and  vantiltlan  not  prmiJnl 

*ith  tnrtm  vt  valine  wWti  not  in  uw. 

Rtv^  nun  ol  opaolagi  to  ttaJr  towwa 

ami  Hiutm  for  hanJlnm  nMlrrial  vliidi 
h-lit  Dot  luCM  |irD««in|  «iih  m- 
ckiuim  Ui  iirtrrat  PoU  UUrt»  tu  lO- 

Rcfiort  tunc  ptwHtgi*,  hatU,  and  uralrr- 
grmml  tul>»ay«,  whert  ftrtinx  air 
c«fT«Bla  an  h<<tir«d.  Tbtw  r^n  1^ 
•topped  by  plariat  at  inlrrvala  tmttir 
baarM  tMrtitnoi  with  •vtacnm  <1um. 

Look  oat  far  IfMa  Ml  bvmtef  «h<^r 
not  iiimiry,  Icakinc  j^  )o«i.u, 
Moviac  tiafa,  raivoi  Ml  apn. 


8m  that  ordH*  for  rnairi  at*  plawd  ai  far 

alMadaapo^Mr 
■apart  rlacca  »Wo  lanp  ilMa  nay  hr 

ladimd  viilKMt  Um  ol  toed  ■«%««. 

«r  wberv  awitcluat  may  be  brltrr  rub- 


gf  Mvliicraa 
lareaUcftIc    obJMtii 


a»- 


Digitized  by 


Google 


62 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Oct 
191S 


indoors  if  the  design  allows.    Size  8^  x  10>^ 
in.    Pp.  8. 

KtaPHANE  ACCUMUI,ALTI0NS  PROM  INTER- 
RUPTED Ventilation,  with  special  reference 
to  coal  mines  in  Illinois  and  Indiana,  has 
been  published  by  the  Bureau  of  Mines  as 
Technical  Paper  190.  The  authors  are 
Howard  I.  Smith  and  Robert  J.  Hamon. 
The  tests  shed  new  light  on  the  much-dis- 
cussed question  of  slowing  or  stopping  the 
mine  fan  during  or  previous  to  shot  firing. 
This  has  long  been  the  general  practice, 
based  on  the  idea  that  still  air  will  not 
propogate  an  explosion  readily.  It  was  also 
held  that  when  the  fan  is  running,  the  intake 
side  of  the  mine,  because  of  the  stronger 
air  current  there,  is  the  one  more  suscepti- 
ble to  explosion,  and  that,  in  a  mine  without 
ventilation  the  air  quickly  loses  oxygen  and 
gains  carbon  dioxide,  and  this  change  is  aided 
by  the  products  of  combustion  from  the  shots 
fired  until  the  danger  of  explosions  being 
propagated  is  greatly  reduced.  It  has  been 
further  held  that  where  air  is  traveling 
through  a  mine  at  high  velocity  there  is  a 
greater  quantity  of  air  in  the  mine  at  any 
one  time,  consequently  a  greater  chance  for 
propogation  of  explosions,  also  that  in  still 
air  inflammable  dust  disturbed  by  one  blast 
is  not  liable  to  be  carried  to  any  place  where 
another  blast  may  ignite  it  easily.  It  is  in 
the  present  tests  that  some  of  these  reasons 
are  not  valid  and  others  hold  good  in  par- 
ticular cases  only.  The  danger  of  slowing 
down  the  fans,  moreover,  is  found  to  be  ex- 
ceedingly dangerous,  the  facts  indicating  that 
in  districts  where  this  practice  is  tolerated 
there  have  been* more  explosions  than  in  any 
other  districts  in  the  United  States.  The  au- 
thors' conclusion  is  that  if  methane  is 
present,  even  in  small  percentages,  inter- 
rupted ventilation  in  a  mine  means  the  cer- 
tain increase  of  a  known  danger  for  the 
elimination  of  a  less  serious  one.  Size  6x9 
in.    Pp.  46. 

The  Tars  Distilled  from  Bituminous 
Coal  in  Hand-Fired  Furnaces  are  discussed 
in  Technical  Paper  195,  issued  by  the  Bu- 
reau of  Mines,  under  the  authorship  of  S.  H. 
Katz.  This  paper  deals  especially  with  the 
liquid  or  tar  part,  at  ordinary  temperatures, 
of  the  volatile  matter  evolved  in  a  coal  fire. 
The  samples  of  tar  examined  were  taken,  in 
one  case,  from  points  within  the  fuel  bed 
where  the  coal  was  burning  at  low  rates, 
and  in  other  cases,  from  points  on  the  sur- 
face of  the  fuel  bed  burning  at  a  moderately 
rapid  rate  in  a  large  hot  furnace.  The  fol- 
lowing are  among  the  conclusions  given : 
(1)  When  bituminous  coal  in  quantities  to 
last  for  a  period  of  hours  is  added  to  a 
slowly-burning  fire,  tar  may  be  found  in  the 


gases  within  the  fuel  bed  through  a  consid- 
erable part  of  the  time  the  coal  is  burning; 
(2)  when  coal  is  added  to  fires  in  unifonn 
quantities  and  at  short,  regular  intervals,  the 
greatest  quantity  of  tar  in  the  gases  is  at  the 
surface  of  the  bed ;  (3)  at  a  point  1  ft  above 
the  bed  of  bituminous  coal  burning  in  a  large, 
hot  furnace  at  moderately  rapid  rates,  prac- 
tically all  tar  had  disappeared.  Size  6  x  9  in. 
Pp.  20. 


Trade  Literature. 


EoLPSE  Steam  Specialties,  described  as 
"the  standard  for  over  a  quarter  of  a  cen- 
tury," are  featured  in  Bulletin  No.  101,  issued 
by  the  Illinois  Engineering  Co.,  manufacttir- 
ing  engineers,  Chicago,  111.  This  is  the  well- 
known  line  that  was  marketed  for  many 
years  by  the  Hughson-John  Davis  Company, 
and  includes  various  types  of  pressure-regu- 
lating valves  for  vacuum,  low  and  high- 
pressure  work,  air-regulating  valves,  auto- 
matic water  regulators  and  central  station 
reducing  valves.  A  notable  feature  of  the 
pressure-regulating  valve  for  low-pressure 
heating  is  the  arrangement  of  the  piston 
which  is  automatically  adjustable  and  self- 
compensating  for  variable  temperature  condi- 
tions, so  that  these  valves  remain  tight  under 
varying  pressures.  The  bulletin  describes 
and  illustrates  the  various  type  in  detail, 
giving  the  necessary  information  for  the 
user.    Size    6x9    in.    (standard).    Pp.    24. 


CONSTRUCTION       OP       ECLIPSE       VACUUM- 
HEATING     PRESSURE-REGULATING     VALVE. 
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Sutoccx)  Servics  for  July,  1918,  published 
by  the  American  Blower  Co.,  Detroit,  Mich., 
has  an  interesting  article  on  the  electrification 
of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road. In  the  electrification  plant  which  in- 
cludes 14  sub-stations  30  miles  apart,  sixteen 
Sirocco  blower  equipments  are  installed  on 
the  Missoula  Division,  comprising  seven  sub- 
stations. A  farther  extension  will  use  addi- 
tional Sirocco  units.  Sirocco  blowers  are  used 
in  this  connection  for  the  cooling  of  the 
generators.  Other  articles  in  this  issue  de- 
scribe the  equipment  of  the  Hotel  Winton, 
Cleveland,  and  the  building  of  Uncle  Sam's 
big  fleet  of  merchant  ships.  A  large  number 
of  Sirocco  ventilating  equipments,  it  is  stated, 
are  installed  on   these   ships. 

Naturai.  Ventilation  for  Foundries  is 
the  title  of  a  catalogue  issued  by  the  De- 
troit Steel  Products  Co.,  Detroit,  Mich.,  de- 
voted to  Fenestra  steel  sash  construction.  Size 
5x5j^x8^^in.    Pp.   16. 

General  Electric  Type  Heating  Ap- 
pliances are  the  subject  of  a  new  ca:a- 
logue,  issued  by  the  Edison  Electric  Appliance 
Co.,  Chicago,  showing  the  remarkable  range 
which  this  kind  of  appliance  now  covers. 
One  of  these  appliances  is  an  electric  air 
heater  designed  for  use  in  the  home,  office, 
factory,  etc.  It  is  made  of  black  enamel 
steel  on  a  cast-iron  nickle-plated  base  and  is 
fitted  with  cool  handles  for  carrying.  Ac- 
cording to  the  instructions  given,  1  to  IJ/a 
watts  per  cubic  foot  should  be  allowed  for 
heating  rooms  in  moderate  climates,  and  ZYj  to 
4  watts  in  extreme  climates.  The  heaters 
weigh  from  20  to  42  lbs.  and  are  made  in 
ten  sizes  from  1000  to  5000  watts. 


Death  of  Professor  William  Kent 

Wiluam  Kent,  author  of  Kent's  Engin- 
eer's Handbook,  and  a  former  president  of 
The  American  Society  of  Heating  and  Vent- 
ilating Engineers,  died  at  Gananoque,  Ont, 
where  he  was  spending  the  summer,  Sep- 
tember 18.  Professor  Kent  was  68  years 
old.  His  passing  removes  one  more  of  the 
"old  guard"  of  the  heating  profession,  for 
although  better  known  as  an  expert  in  the 
power  field,  he  had  taken  a  deep  and  long- 
continued  interest  in  the  devolopment  of 
the  art  of  heating  and  ventilation  and  had 
contributed  much,  in  the  way  of  papers  and 
through  committee  work,  towards  the  ad- 
vancement of   the   art. 

Some  of  the  most  active  years  in  the  life 
of  Professor  Kent  were  spent  at  the  L.  C. 
Smith  College  of  Applied  Sciences  of  Syra- 
cuse University,  where  he  held  the  position 
of  dean.  In  recent  years  his  time  was  given 
over  largely  to  lecturing  on  mechanical  sub- 
jects in  various  colleges. 

Probably  Professor  Kent's  best  title  to 
fame  will  rest  in  his  "Mechanical  Engineers' 
Pocketbook,"  which  is  known  and  used  where- 
ever  American  engineering  enterprises  are 
carried  on.  This  work  is  now  in  its  ninth 
edition. 


Deaths. 

George  W.  Mackay,  Montreal,  Canada,  a 
brother  of  William  M.  Mackay,  of  New 
York,  and  of  the  late  James  Mackay,  of 
Chicago,  died  at  his  home  in  Montreal  Au- 
gust 16.  He  was  44  years  old.  Mr.  Mackay 
went  overseas  with  the  first  Canadian  con- 
tingent and  was  gassed  and  wounded  while 
fighting  in  Belgium.  His  son  was  killed  in 
he  same  action.  For  the  past  two  years  he 
las  been  in  various  hospitals  in  England, 
•^rance,    Scotland    and    Canada. 

Patrick  Nacev,  president  and  founder  of . 
he  P.  Naccy  Co.,  Chicago,  heating  and 
'lumbing  engineers  and  contractors,  died  at 
5t.  Bernards  Hospital  in  that  city  August 
1.  He  was  76  years  old.  He  is  survived 
y  his  son,  Harry  M.  Nacey,  who  will  carry 
n  the  business. 


NEW    TYPE   OP    ELECTRIC   AIR    HEATER. 


A  modern   dehydrating  plant  has  been   in- 
tailed   at   the    War    Food    Bureau    in    Balti- 
lorc,  Md.,  which  is  being  used  to  take  care 
f    the    produce    from    the    war    gardens    in 
hat     State.     The     plant     is     of     the     simple 
'ryer    type,    without    fans,    and    is    intended 
artly    as    a    demonstration    of    what    can    be 
complished    on    the    farm    with    a    simple 
dying   outfit,   the   principal    features   being   a 
series  of  wire  trays  and  a  small   stove. 
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One 


KILLS  the  Hun,  the  other  kills 
his  hope.  And  to  kill  his  hope  of  victory 
is  as  essential  right  now  as  to  kill  his 
fighting  hordes.  For  while  hope  lasts, 
the  Wolf  of  Prussia  will  force  his  subject 
soldiers  to  the  fighting  Une. 

We  have  floated,  other  loans,  built 
a  great  fleet  of  ships,  sunk  pirate  sub- 
marines, sent  our  men  across  and  shown 
the  Kaiser's  generals  what  American  dash 
and  grit  and  initiative  can  do.  The  Hun 
has  felt  the  sting  of  our  bullets  and  the 


thrust  of  our  bayonets.  He  is  beginning 
to  understand  America  Aroused — to 
dread  the  weight  of  our  arms  and  energy. 
This  is  a  crucial  moment.  Nothing  can 
so  smother  the  Hun  morale,  so  blast  his 
hopes,  as  a  further  message  from  a 
hundred  million  Freemen,  a  message  that 
says  in  tones  that  cannot  be  misunder- 
stood, "Our  lives,  our  dollars,  our  ALL 
— these  are  in  the  fight  for  that  Liberty 
which  was  made  sacred  by  the  sacrifices 
of  our  forefathers." 


Buy  U.  S.  Government  Bonds  Fourth  Liberty  Loan 


Contributed  tfarougli  Division 
of  Advertistnc 


United  States  Govt.  Commis- 
sion on  Public  Infonnatkn 


This  ipsce  oontributed  for  the  Winning  of  the  War  by 
The  Publiaher  of 
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EQUIVALENT   HOT   BLAST   TEMPERATURES 

FOR  OTHER  TEMPERATURES  THAN  ZERO 

Tlie   temperature  that  a  hot  blast   system  under   test  should 

maintain 

when  the  outside  temperature  is  other  than  zero  may  be  obtained 

from  the 

formula 

tg  (ta  -  to)  +  ta  (to  -  t«,) 
T  — ■ 

te  -  toe 

when  T  is  the  resi/ltant  building  temperature  when  the  outside  temperature 

*^   t.o> 
tg  the   guaranteed   building   temperature   at   a   specified   outside    tem- 

perature   (toe). 

toe  *^c  outside   temperature   specified, 

tg  the  temperature  of  the  steam  at  the  pressure  stipulated, 

to  the  actual  outside  temperature. 

From  this  formula  Table  I  has  been  calculated  and  shows  what  tern-    1 

perature    should    be    reached    for    any    guarantee    with    any    outside    tem-     | 

perature. 

TABLE  L 

Outside  Temp,  to                                     Average  Indoor  Temperature — T             | 

Deg.  F.                                                                        Deg.  F. 

—20       45.2        50.8       56.1        61.6       67.1        72.5        77.9 

83.4 

-15       48.9       54.3        59.7       64.9       70.3        75.6       80.9 

87.3 

—10       52.9       57.9       63.1        68.3        73.5       78.7       86.0 

89.2 

—  5        56.3       61.4       66.5        71.6       76.8       81.9       87.0 

92.1 

0       60.          65.          70.          75.          80.          85.          90. 

95. 

5       63.7       68.6       73.5      -78.4       83.2       88.1        93.0 

97.9 

10       67.4       72.1        76.9       81.7       86.5       91.3       96.0 

100.8 

15        71.0       75.7       80.3       85.1        89.7       94.4       99.1 

103.7 

20       74.7       79.3       83.9       88.4       92.9       97.5      102.1 

106.6 

25        78.4       82.9       87.3       91.8       96.2      100.7      105.1 

109.5 

30       82.1        86.4       90.8       94.1        99.4      103.8      108.1 

112.4 

35       85.8       90.0       94.3       97.5      102.6      106.9      111.2 

115.3 

40       89.4        93.6       97.7      101.8      105.9      110.0      114.2 

118.2 

45        93.1        97.1      101.2      105.4      109.1      113.2      117.2 

121.1 

50       96.8      100.7      104.7      108.5      112.4      116.3      120.2 

124.0 

55      100.5      104.3      108.1      111.9      115.6      119.4      123.3 

126.9 

60      104.2      107.8      111.6      115.2      118.8      122.6      126.3 

129.8 

65      107.8      111.4      115.0      118.6      122.1      125.7      129.3 

132.7 

70      111.5      115.0      118.5      121.9      125.3      128.8      132.4 

135.6 

(Buffalo   Forge 

Co.) 

' 

COMPUTING  HEAT  LOSSES— Equivalent  Hot   Blast  Temperatures.        | 

No.    S-H. 
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1915  STANDARD  WEIGHT  FLANGED   REDUCING  LATERALS. 


T 


Reducing   Lateral. 

Size,  In.  Diam. 
R  Branch  b 


1 

2 

3 

3/2 

4 

4/2 

5 

6 

7 

8 

9 
10 
12 
14 
15 
16 
18 
18 
20 
20 
22 
22 
24 
24 
26 
26 
28 
28 
30 
30 


V/i  or  less 
IH  "    " 

O  II  II 

2y2 "  " 
o    II  ti 

ZYi  "   " 

4  II  II 
45^  "  " 

5  "  " 

6  "  " 

7  "  " 

8  "  " 

9  "  " 
10  "  " 
12      "    " 

14  "    " 

15  "    " 

16  "    " 

9         «      u 

18  to  10  inc. 
10  and  less 
20  to  12  inc. 
10  and  less 
22  to  12  inc. 
12  and  less 
24  to  14  inc. 
12  and  less 
26  to  14  inc. 

14  and  less 
28  to  15  inc. 

15  and  less 
30  to  16  inc. 


Red! 

icing-on- 

Run 

Reducing-on-Run-and 
Branch    Lateral. 

Lateral. 

Dimensions,  In. 

Flanges 

L 

M 

N 

0 

Dia. 
In. 

Thickness 
In. 

— 

— 

— 

— 

4 

7/16 

8 

(>Va 

m 

654 

4>/^ 

V2 

9 

7 

2 

7 

5 

9/16 

W/2 

8 

2V2 

8 

6 

^ 

12 

9/2 

2/2 

9/2 

7 

11/16 

13 

10 

3 

10 

7^ 

Va 

14/2 

llj^ 

3 

11/2 

8/2 

13/16 

15 

12 

3 

12 

9 

15/16 

15/2 

12^ 

3 

\2V2 

9^/4 

15/16 

17 

UYt 

^V2 

13/2 

10 

15/16 

18 

W/2 

3/2 

141^ 

11 

1 

205^ 

WA 

4 

I6/2 

12/2 

11/16 

22 

MVz 

4/2 

17/2 

135^ 

\v% 

24 

19/2 

4/2 

19/2 

15 

VA 

25/a 

20^ 

5 

T^Vz 

16 

13/16 

30 

24/2 

5'/^ 

2A.V2 

19 

IK 

Z^ 

21 

6 

27 

21 

m 

34  J^ 

28/2 

6 

28/2 

22^ 

m 

36/2 

30 

6/2 

30 

23/2 

17/16 

26 

25 

1 

271^ 

25 

19/16 

39 

Z2 

7 

32 

25 

19/16 

28 

27 

1 

29^^ 

27/2 

1  11/16 

43 

35 

8 

35 

275^ 

1 11/16 

29 

28^ 

/2 

315^ 

29/2 

1  13/16 

46 

37/2 

8/2 

37/2 

29J^ 

1  13/16 

2i2 

31/2 

^ 

34/2 

32 

m 

49^ 

40/2 

9 

40/2 

Z2 

VA 

35 

35 

0 

38 

341/i 

2 

53 

44 

9 

44 

3414 

2 

Z7 

n 

0 

40 

361/^ 

21/16 

56 

46/2 

9^ 

46/2 

IW2 

21/16 

39 

39 

0 

42 

38>4 

2% 

59 

49 

10 

49 

2^Va 

2]4 

FITTINGS— STD.  WT.  REDUCING  LATERALS— FLANGED. 
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UNITED    STATES    RADIATOR    CORPORATION'S    4-COLUMN 
FLORENTINE  RADIATORS  FOR  STEAM  AND  WATER 


13? 

H«tk«S«tec» 

£ 

# 

he 

1 

6 

20 

17 

14 

»H 

9 

T 

0 

ao 

»H 

31 

UH 

lOM 

13 

40 

34 

s 

23 

18 

14 

16 

50 

42H 

37H 

an 

na 

IS 

60 

51 

43 

33 

27 

31 

31 

70 

50H 

49 

3334 

31M 

MM 

34 

80 

68 

86 

44 

86 

38 

27 

00 

76M 

68 

46M 

40M 

31M 

10 

30 

100 

85 

70 

55 

45 

35 

11 

3S 

no 

98H 

n 

60H 

4tX 

88M 

12 

36 

130 

103 

84 

66 

54 

48 

13 

SB 

130 

llOH 

91 

7IH 

f6M 

UH 

14 

42 

140 

119 

98 

77 

o. 

40 

U 

46 

150 

127H 

106 

83H 

«7H 

53J4 

16 

48 

160 

130 

113 

88 

73 

86 

17 

51 

170 

144M 

119 

98H 

76M 

OBH 

18 

54 

180 

153 

136 

90 

81 

63 

19 

67 

190 

161 H 

133 

104M 

85M 

66M 

20 

60 

300 

170 

140 

110 

00 

70 

21 

63 

310 

178K 

147 

tl5H 

04M 

7SH 

22 

06 

230 

187 

154 

131 

90 

77 

33 

00 

230 

105H 

161 

136K 

1Q3H 

80H 

34 

72 

240 

304 

168 

133 

108 

M 

35 

75 

350 

313H 

175 

1S7H 

113M 

»H 

Note — ^Add  1/2  In/for  each  bushing  to  get  total  length  of  radiator. 

H  B=a  Total  over  all  height. 

Ti  s=^  O.  to  C.  of  tai>pinft8. 

P  s=^  Floor  to  center  of  oottom  tapping. 
W  s=^  Width  of  radiator^l2  1/2  in. 
LW  =.  Width  of  radiator  legs— 12  13/16  in. 

8  s=3  Width  of  radiator  sections,  i.  e..  to'  of  sections — 3  in. 


Nominal 

Actual 

Both  Steam  and  Water 

HeUchtof 
RaSator 

Belpht 

Supply 

and  Return 
T 

In. 

In. 

In. 

In. 

44 

44 

4  1/2 

36  16/16 

U 

38 

4  1/2 

31     1/16 

32 

4  1/2 

26     1/16 

26 

26 

4  1/2 

19     1/8 

22 

22 

4  1/2 

15     1/8 

18 

18 

4  1/2 

11     1/4 

For  high  legs  F.  equals  0  in.  and  H.  is  increased  1  1^ 
For  legless  radiators  deduct  2  1/2  in.  from  F  and  £ 

TAPPING  DATA 

All  radiatorslareltapped  2  in.  and  bushed  as  follows: 


!hi. 


SYSTEM 

Steam,  one-pipe 

Steam,  two-pipe 
Water 


Size  of  Radiator 
Square  Feet 

/Up  to  24  sq.  ft.  inc. 
I  Over  24  up  to  60  inc. 
)  Over  60  up  to  100  inc. 
VAbove  100  sq.  ft. 

iUp  to  48  sq.  ft.,  inc. 
Over  48  up  to  96  inc. 
Above  96  sq.  ft. 
(  Up  to  40  sq.  ft.,  inc. 
<  Over  40  up  to  72  inc. 
( Above  72  sq.  ft. 


Supply  F 
In.  Diam 

Return  F 
In.  Diam 

1  1/4 
1  1/2 
2 

1                    3/4 

1  1/4         1 

1  1/2         1  1/4 

1   1/4          1   1/4 
1  1/2         1  1/2 

All  air  valve  tappings  are  1/8  in. 

Vapor  tappings  as  instructed  only. 

All  tappings  with  R.  H.  Threads  unless  otherwise  ordered. 


RADIATORS—United  States  Radiator  Corporation's  4-Col.   Florentine,        I    **<>•    30-D. 
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1123  Broadway.  New  York 


ENGLAJVD'S  FUEL-RATIONING  ORDER 

Provisions  of  New  Regulations  Limiting  the  Supply  of  Coal,  Gas  and  Electricity 

to  Domestic  Consumers. 

Great  Britain  has  come  to  the  ration-  allowances   for  fuel  and   lighting. 

ing    of    coal    and    gas    to    the    people  —  „      .              .*       i,                   t  r    % 

throughout   England   and   Wales.    The  ,  Following  are  the  allowances  of  fuel 

new   order,   which   is   known   as   "The  ^^'^  ,^^.«"»"S  ^°f  ^^'  °'  J**^  °'  ^^^t 
Household   Fuel"  and   Lighting  Order"  ^^^^^s  in  separate  occupation,  such  al- 
ls dated  June  28,  1918,  and  was  promul-  °^f  f  ^  ^"""'"S   ^°'  °"^  ^^^  ^^'<="- 
gated   by   the   Board   of    Trade   under  ^^^^  ^^<""  J"ly  1  = 
Defence  of  the  Realm  regulations.  Where  the  number  of       The  fuel  allowance  for 

The  order  extends  to  coal,  gas,  and  rooms  occupied  is :     the  year  shall  not  exceed : 

electricity  used  for  heating  or  cooking  ^f  ^;;2  ^f^. 

or    for  any   other   than  industrial   pur-  Not  more  than  2....      3      10           3       0 

poses,  exclusive  of  lighting.     It  also  ex-       3 4       0  3      10 

tends   to   gas   and   electricity   used    for       4 4     10  4       6 

lighting    purposes    in    connection    \\ith       ^ ^       ^  ^      1^ 

certain   classes   of   buildings   mentioned       y -       ^  ^       « 

in    the    order.     Where    an    industry    is  g!...!!!.. ........ ..     8       0            7       0 

carried    on    in    a    dwelling    house    for       9 9       0  8       0 

instance,  then  such  industry  must  com-      10 10       0  9       0" 

ply  with  the  order.     The  same  is  true      !^ J^       ^  J^       ^ 

of  private  plants  for  the  generation  of 

gas  or  electricity  for  consumption  in  a  and    for   every   additional    room    1    ton 

house.     Laundries,   bakehouses,   dairies,  until  a  maximum  of  20  tons  is  reached, 

greenhouses   and   industrial   occupations  thereafter  any  additional  allowance  not 

of   a  domestic  or  quasi-domestic  char-  exceeding   1   ton  per  room   shall  be  in 

acter  are  included,  as  are  those  premises  the   discretion   of   the   local    fuel   over- 

where  the  total  quantity  of  coal  or  its  seer.     Provided  always  that  where  the 

equivalent  to  be  used  in  any  year  does  number  of  people  habitually  resident  in 

not  exceed  100  tons.  a   flat   or   tenement,   etc.,   of   not   more 

Coal   is  defined   in  the  order  as  an-  than    12   rooms   exceeds   six,   the   scale 
thracite   and   all   other  kinds   of   which  allowance   as   determined   by   the    fore- 
coke  is  a  constituent.     Fuel  means  coal,  going  table  shall  be  increased  1  ton. 
gas  and  electricity  used  for  all  purposes  The  two  scales  indicated  in  the  table 
except  lighting.  refer  roughly  to  the  northern  and  south- 
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em    sections    of    England,    respectively. 
Wales  is  inluded  in  Scale  A. 

Consumers  may  take  the  allowance 
of  fuel  to  which  they  are  entitled  either 
in  coal,  gas  or  electricity  in  accordance 
with  the  following  rules: 

(A)  Anthracite  shall  count  as  fuel 
at  the  same  rate  as  ordinary  coal. 

(B)  Three  tons  of  coke  shall  count 
as  two  tons  of  fuel,  and  so  in  propor- 
tion for  other  quantities. 

(C)  Briquettes  not  sold  by  weight 
and  not  exceeding  2^^  lbs.  each  shall 
count  as  1000  to  the  ton  and  so  in 
proportion. 

(D)  15,000  cu.  ft.  of  gas  shall  count 
as  one  ton  of  fuel. 

(E)  800  Board  of  Trade  units  of 
electricity  shall  count  as  one  ton  of 
fuel. 

The  quantity  of  fuel  to  be  taken  must 
be  calculated  to  the  nearest  quarter  of 
a  ton.  The  allowance  of  fuel  to  be 
taken  as  coal  shall  not  be  less  in  any 
case  than  2  tons,  10  cwts.  Any  quan- 
tity of  fuel  allowed  in  addition  to  20 
tons  may  be  required  to  be  taken  either 
wholly   or   partly   in   coke. 

AI.LOWANCES   FOR   LIGHTING 

In  addition  to  the  allowances  for 
fuel,  there  is  allowed  for  lighting  the 
quantities  of  gas  and  electricity  shown 
in  the  following  table: 

The  lighting  allowance  for  the  year 
Where  the  number         shall  not  exceed 
of  rooms  either  cu.  ft.    or  B.  of  T.  units 

occupied  is  of  gas  of  electricity 

1,2  or  3 7.500  120 

4,  5  or  6 11,250  180 

7,  8  or  9 15.000  240 

10,  11  or  12 18,750  300 

13,  14  or  15 22,500  360 

16,  17  or  18 26,250  420 

19,  20  or  21 30,000  480 

Gas  or  electricity  allowed  for  light- 
ing under  this  clause  may,  at  the  option 
of  the  consumer,  be  used  for  other  do- 
mestic purposes,  but  cannot  be  con- 
verted into  coal.  Where  gas  and  elec- 
tricity are  both  used  for  lighting  the 
consumer  may  elect  to  take  part  of  the 
allowance  as  gas  and  part  as  electricity, 


750  cu.  ft.  of  gas  being  taken,  for  this 
purpose,  as  equivalent  to  12  B.  of^. 
units  of  electricity  and  vice  versa. 

Rooms  shall  only  count  where  fur- 
nished and  in  actual  occupation,  except 
that  bedrooms  furnished,  but  only  occa- 
sionally occupied,  shall  count  as  rooms. 
The  following  shall  not  count  as  rooms : 
Sculleries,  bathrooms,  halls  not  used  as 
sitting  rooms,  dressing  rooms  not  used 
as  bedrooms,  boxrooms,  cellars,  pan- 
tries not  containing  fireplaces  or  stoves, 
storerooms,  greenhouses  attached  to 
houses,   and   outbuildings. 

Unoccupied  dwellings,  of  course,  are 
not  considered  and  the  allowance  is  cut 
down  when  there  is  a  temporary  cessa- 
tion of  occupation  exceeding  one  month ; 
also  where  a  consumer  has  more  than 
one  place  of  residence. 

Not  more  than  one-third  of  the  total 
allowance  of  gas  and  electricity  for  fuel 
or  lighting  purposes  may  be  taken  in 
any  one-quarter  of  the  year  except  in 
cases  where  the  quarter  appreciably 
exceeds  a  three-monthly  period. 

WHEN   ADDITIONAL  ALLOWANCES   MAY    BE 
GRANTED. 

Additional  allowances  not  exceeding 
5  tons  of  fuel  in  a  year  may  be  granted 
to  a  household  where  the  absence  of  an 
additional  fire  or  additional  heating  or 
cooking  or  lighting  is  shown  to  cause 
material  hardship  on  all  or  any  of  the 
following  grounds: 

1.  The  presence  of  aged  or  infirm 
persons,   invalids   or   yoimg   children. 

2.  The  occupation  of  separate  rooms 
by  lodgers. 

3.  The  use  of  rooms  for  a  business 
or  profession  in  a  dwelling  house  or 
other  building  used  in  connection  there- 
with. 

4.  The  necessity  for  the  upkeep  of 
fires  and  light  during  the  night  as  well 
as  the  day  by  reason  of  the  hours  dur- 
ing which  the  householder  or'  other 
resident  is  engaged  at  work. 

5.  Illness,  but  in  this  case  the  allow- 
ance shall  be  of  a  temporary  character 
and  a  medical  certificate  is  required. 
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Any  additional  allowance  shall  be  in 
fuel  or  in  such  specific  fuel  as  coal, 
coke,  gas  or  electricity  as  the  local  fuel 
overseer  may  determine.  An  additional 
allowance  or  part  thereof  may  be  used 
for  lighting. 

Further  additional  allowances  not  ex- 
ceeding 5  tons  of  fuel  in  a  year  may  be 
granted  on  the  application  of  house- 
holders where  the  supply  is  required 
for  actual  consumption  in  connection 
with  any  industrial  or  manufacturing 
process  carried  on  in  a  dwelling  house, 
such  allowance  to  be  distinct  from  the 
allowance  just  mentioned. 

The  occupier  of  a  dwelling  house  or 
tenement  exceeding  15  rooms,  or  the 
occupier*  of  any  building  not  used  or 
only  partly  used  as  a  dwelling  house 
may  make  application  to  be  assessed 
individually,  having  regard  to  his 
special  requirements.  In  such  cases 
there  is  required,  among  other  things, 
the  figures  for  his  previous  consump- 
tion within  one  or  more  of  the  three 
previous  years.  Such  applicant  may  re- 
ceive the  maximum  allotment. 

ALLOTMENTS   IN    SPECIAL   CASES. 

The  difficulty  of  making  a  general 
rule  that  will  cover  all  cases  is  illus- 
trated in  one  clause  where  the  allot- 
ments of  fuel  and  lighting  supplies  may 
be  made  in  a  "single  assessment."  Such 
cases  include  residential  estates  or  farms 
where  fuel  and  light  is  supplied  to  the 
tenants,  to  a  block  of  flats  or  tenements 
where  heat  and  light  is  supplied  by  the 
proprietor  or  manager,  to  a  group  of 
houses  managed  on  a  communal  basis, 
to  a  dwelling  house  occupied  by  more 
than  one  household  in  common  and  to  a 
dwelling  bouse  part  of  which  is  occu- 
pied by  a  sub-tenant. 

Another  special  case  is  where  fuel  is 
required  for  the  generation  or  produc- 
tion of  gas  and  electricity  not  for  public 
sale  but  for  consumption  in  a  building 
covered  by  the  order.  The  order  states 
that  the  allowance  of  fuel  for  such 
purpose  shall  be  limited  to  the  amount 
actually  required  for  this  purpose  and 


that  the  fuel  so  allowed  shall  not  be 
applied  to  any  other  purpose. 

Fuel  required  for  industrial  purposes 
not  within  the  scope  of  the  order  rnay 
be  purchased  with  household  fuel  and 
in  addition  thereto,  upon  the  declaration 
of  the  consumer  as  to  the  industrial 
purposes  for  which  it  is  required. 

Where  it  is  known  that  an  occupation 
is  only  temporary  the  order  provides 
that  allowances  shall  be  for  one  or  more 
months,  in  the  discretion  of  the  local 
fuel  overseer,  and  shall  be  renewed 
from  time  to  time.  Also  where  the 
local  fuel  overseer  has  reason  to  be- 
lieve that  in  any  premises  fuel  or  light 
or  both  are  being  consumed  at  an  un- 
reasonable rate,  he  may  cancel  the  year- 
ly allowance  and  in  its  place  grant  and 
renew  from  time  to  time  an  allowance 
of  one  or  more  months. 

now     THE     REGULATIONS     ARE     ADMINIS- 
TERED. 

In  administering  the  provisions  of 
the  order  a  "local  fuel  overseer"  is  ap- 
pointed for  each  locality  by  the  local 
authorities.  They  are  also  to  appoint 
a  "local  fuel  and  lighting  committee" 
to  be  constituted  as  follows: 

One  member  who  shall  undertake  the 
duties  of  "coal  merchants'  supervisor" 
to  be  named  by  the  coal  merchants 
within  the  district;  one  member  to  be 
named  by  the  coal  dealers  within  the 
district;  one  member  to  be  named  by 
the  gas  companies  and  one  member  to 
be  named  by  the  electric  companies. 

If  the  local  authority  desires,  one 
member  may  be  named  by  the  railway 
company  having  sidings  through  which 
coal  is  supplied  within  the  district.  The 
same  applies  to  canal  companies  and 
similar  carriers,  but  where  such  ap- 
pointments are  made  an  equal  number 
is  appointed  by  the  local  authorities. 
The  local  fuel  overseer  is  also  a  mem- 
ber of  the  committee. 

The  general  application  of  the  order 
is  under  the  supervision  of  the  Con- 
troller of  Coal  Mines  who  is  appointed 
by  the  Board  of  Trade. 
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HOW   ALLOTMENTS  ARE   MADE. 

Each  fuel  and  light  consumer  is  re- 
quired to  fill  out  an  application  which 
is  then  sent  to  a  r^stered  coal  mer- 
chant or  coal  dealer.  It  is  not  neces- 
sary that  the  same  coal  merchant  or 
•dealer  shall  supply  both  coal  and  coke. 
The  coal  merchant  or  dealer  then  signs 
the  application  and  certifies  to  the  cor- 
rectness of  any  particulars  given  by  the 
consumer   within   his   knowledge. 

Each  consiuner  is  required  to  fill  out 
an  application  for  both  fuel  and  light. 
The  application  for  coal  or  coke,  or 
both,  are  sent  to  a  registered  coal  mer- 
chant or  coal  dealer.  It  is  not  neces- 
sary that  the  same  coal  merchant  or 
dealer  shall  supply  both  the  coal  and 
coke  called  for  in  the  application.  The 
coal  merchant  or  dealer  then  signs  the 
application  and  certifies  to  the  correct- 
ness of  any  particulars  given  by  the 
consumer  within  his  knowledge.  Where 
gas  or  electricity  is  supplied  by  public 
gas  companies,  such  company  is  deemed 
to  have  accepted  the  application  for  gas 
and  electricity  to  such  premises  without 
further  formality. 

The  application  is  then  sent  to  the 
local  fuel  overseer  who  issues  a  requisi- 
tion for  fuel  and  lighting.  This  re- 
quisition provides  separately  for  the  de- 
livery of  coal,  coke,  gas  and  electricity, 
and  the  consumer  elects  in  what  form 
and  proportion  he  desires  to  take  his 
fuel  and  lighting  allowances.  The  al- 
lowance of  gas  and  electricity  for  light- 
ing is  added  to  the  allowance  of  gas 
and  electricity  for  fuel  and  the  con- 
sumer may  use  such  total  allowance 
either  for  fuel  or  lighting  as  he  de- 
sires. 

The  consumer  may  be  required  to 
give  full  particulars  as  to  his  premises, 
included  the  purpose  for  which  fuel  is 
required,  previous"  consumption  of  fuel 
and  light,  coal  and  coke  on  hand  avail- 
able for  use  and  other  necessary  partic- 
ulars. 

After  satisfying  himself  that  the  par- 
ticulars shown  on  a  requisition  are  cor- 


rect and  agree  with  the  application,  the 
local  fuel  overseer  issues  certificates  to 
the  registered  coal  merchants  or  licensed 
coal  dealers  named  thereon  to  supply 
such  proper  quantities  of  coal  and  coke 
required  by  the  requisition  and  at  the 
same  time  issue  certificates  to  the  gas 
or' electricity  companies  for  the  supply 
of  the  proper  quantities  of  gas  and 
electricity. 

A  requisition  does  not  in  itself  im- 
pose any  obligation  on  a  consumer  to 
purchase  the  quantity  of  fuel  and  light 
stated,  nor  does  the  acceptance  of  a 
requisition  by  the  coal  merchant  or  coal 
dealer  constitute  a  contract  for  the  sup- 
ply of  the  quantity  of  coal  or  coke 
stated.  This  also  applies  to  the  gas 
and  electric  companies. 

When  a  r^stered  coal  merchant  or 
licensed  coal  dealer  has  completed  the 
delivery  of  coal  or  coke  to  any  con- 
sumer he  completes  the  declaration  to 
that  effect  provided  in  the  form  of 
certificate  and  returns  it  to  the  local 
fuel  overseer.  Such  consumer  cannot 
then  obtain  any  further  supplies  for  that 
year  except  with  the  express  permission 
of  the  local  fuel  overseer. 

DUTIES  OF  CONSUMER. 

Among  the  restrictions  laid  on  the 
constuner  is  one  that  he  must  not  con- 
sume in  any  quarter  gas  or  electricity 
to  an  amount  exceeding  one-third  of  the 
total  yearly  amount.  The  stock  of  coal 
in  his  possession  at  the  ds^te  of  the  req- 
uisition shall  be  deemed  to  be  in  full 
or  part  satisfaction  for  the  coal  require- 
ments for  the  year.  A  consumer  must 
not  have  in  his  possession  at  any  time 
more  coal  than  is  sufficient  to  satisfy 
his  allowance  for  a  period  of  12  months, 
and  coal  shall  not  be  acquired  for  stock 
during  the  period  from  October  1  to 
April  30  without  the  assent  of  the  local 
fuel  overseer. 

FIXING   COAL   PRICES. 

The  local  fuel  and  lighting  commit- 
tee, with  the  approval  of  the  Controller, 
may  from  time  to  time  determine  the 
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maximum  prices  of  coal  to  consumers. 
In  determining  the  maximum  prices  of 
coal,  it  is  to  be  divided  into  classes  or 
qualities  following  the  usual  practice  of 
the  trade  and  sold  in  accordance  with 
such  classes,  but  the  Controller  may  re- 
quire the  coal  to  be  mixed.     A  notice  of 


maximum  prices  for  both  coal  and  coke 
shall  be  exhibited  in  a  conspicuous  posi- 
tion in  all  places  where  orders  for  coal 
are  received  arid  the  charging  of  prices 
in  accordance  with  such  notice  shall  be 
conclusive  evidence  that  such  prices 
are  approved  and  are  correct. 


PROPOSED   COAL-RATIONING   RULES   FOR 
THE  UNITED  STATES' 

Allowances  Designed  for  Heating,  Cooking  and  Hot-Water  Service  in   Resi- 
dences, Flats  and  Apartment  Houses. 

(Final  Draft  of  Report  of  Committee  on  Fuel  Conservation,  American  Society  of  Heating 

and  Ventilating  Engineers.) 

N0T8. — The  following  rules  are  intended  to  apply  not  only  to  residences,  flats  and 
apartment  houses,  but  to  other  buildings  of  residence  where  coal  is  used  for  heating, 
cooking  and  hot-water  service  and  where  a  power  plant  is  not  in  operation. 


The  allowance  of  coal  for  heating 
purposes  shall  be  made  on  the  basis  of 
the  number  of  rooms  heated,  taking  into 
account  the  locality,  the  number  and 
age  of  persons  occupying  the  rooms, 
living  conditions,  and  the  application  of 
consistent  judgment  for  determining 
the  number  of  rooms  upon  which  the 
allowance  should  be  made. 

The  allowance  of  coal  per  family  for 
cooking  and  hot-water  service  is  de- 
termined by  the  number  in  family  and 
reasonable  conditions  of  use  and  re- 
quirement based  upon  established  rul- 
ings. 

RULE  1. — If  a  family  require  for  its 
own  personal  use  six  tons  of  coal  or 
less  for  heating  and  cooking  purposes 
per  season,  the  local  Fuel  Adminis- 
trator may  approve  their  application 
so  that  they  will  receive  the  full 
amount,  without  regard  to  the  follow- 
ing rules. 
RULE  2. — The  basis  of  allowance  of 
coal  for  heating  per  room  per  heating 
^  season  shall  be  1  ton  for  apartment 
houses  or  houses  with  two  sides  pro- 
tected;  Yz   ton    for  houses   with   one 


side  protected;  Ij^  tons  for  detached 
houses. 

a.  This  allowance  is  the  maximiun 
where  there  are  no  children  un- 
der 5  years,  adults  over  60  years 
of  age,  or  invalids. 

b.  It  is  impractical  to  require  heat 
to  be  shut  oflF  from  rooms  not 
necessary  for  family  use,  but 
allowance  for  coal  for  heating 
such  rooms  may  be  withheld  by 
the   local   Fuel   Administrator: 

RULE  3. — In  any  locality  having  a 
higher  average  normal  temperature 
than  40°  F.  for  the  months  of  Oct.  1 
to  May  1,  as  given  by  the  nearest  U.  S. 
Weather  Bureau  station,  the  allow- 
ance of  coal  shall  be  3%  less  for  each 
degree  that  such  average  normal  tem- 
perature is  in  excess  of  40°.  Like- 
wise, in  any  locality  having  a  lower 
average  normal  temperature  than 
40°  F.,  the  allowance  of  coal  may  be 
increased  3%  for  each  degree  that 
such  average  normal  temperature  is 
less  than  40°. 

RULE  4, — Rule  2  contemplates  only  a 
reasonable    allowance    of    rooms    in 
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general  family  use,  including  living 
rooms,  libraries,  dining-rooms,  kitch- 
ens without  coal  ranges,  necessary 
sleeping  rooms,  baths  and  pantries. 
Pantries  or  bathrooms  are  to  be  con- 
sidered as  one-half  rooms  each.  In 
houses  with  three  or  four  sides  ex- 
posed, an  allowance  of  one  room  shall 
be  made  for  general  halls  and  stair- 
ways. 


RULE  5.  Wherever  occupants  include 
children  under  5  years,  adults  over 
60  years  of  age,  or  invalids,  the  al- 
lowance of  coal  per  room  for  heating 
may  be  increased  10%. 

RULE  6.  For  cooking  and  hot- water 
service,  the  allowance  per  month  is 
dependent  upon  the  number  in  the 
family  including  boarders  and  serv- 
ants, and  shall  be  in  accordance  with 
the  accompanying  table: 


The  Committee's  Letter  of  Transmittal. 

Mr.  0.  P.  Hood,  Mechanical  Engineer,  Bureau  of  Mines,  Department  of  the  Interior, 

Pittsburgh,  Pa. 


Dear  Sir: 

The  committee  appointed  in  accordance 
with  your  letter  of  January  30.  addressed 
to  The  American  Society  of  Heating  and 
Ventilating  Engineers,  has  the  honor  to 
submit  the  attached  set  of  rules  for  cover- 
ing  the    limitations. 

We  wish  to  inform  you  that  the  com- 
mittee appreciates  the  great  variation  in 
the  heating  requirements  for  domestic 
buildings,  such  as  the  size  and  exposure 
of  rooms,  construction  and  location  of 
buildings,  method  of  heating  and  condi- 
tion of  heating  equipment,  climatic  condi- 
tion of  the  location,  quality  of  coal, 
efficiency  of  firing,  together  with  the 
further  complications  of  the  extra  fuel 
required  for  cooking  and  hot- water  service. 

We  realize  that  the  rules  presented 
are  open  to  criticism  in  that  they  are  not 
based  on  scientific  calculations,  taking; 
into  account  all  of  these  variable  factors, 
but  the  immense  amount  of  technical  as 
well  as  clerical  work  that  would  be  re- 
quired for  the  application  of  any  very 
scientific  calculations  seemed  to  us  to 
exclude  a  more  complicated  scheme. 

All  things  considered,  we  are  inclined 
to  believe  that  it  will  be  found  that  a 
simple  set  of  rules  similar  to  those  sug- 
gested will  come  nearer  filling  the  condi- 
tions than  any  other  that  we  could  pro- 
vide. 

It  is  probable  that  the  rules  may  work 
greater  hardships  on  large  detached  resi- 
dences having  a  large  number  of  living 
rooms,  libraries,  parlors,  etc.,  with  but 
comparatively  a  small  number  of  sleep- 
ing rooms  occupied,  than  upon  any  other 
class  of  buildings.  We  are  also  inclined 
to  believe  that  there  is  a  greater  oppor- 
tunity for  saving  coal  in  this  than  in  any 
other  class  of  domestic  buildings.  We  do 
not  recommend,  therefore,  that  any  special 
rule  be  made  to  cover  these  cases. 


We  have  compared  amounts  of  coal 
allowed  under  these  rules  with  the  actual 
amount  burned  in  several  hundred  dwell- 
ings of  all  classes  in  almost  every  State 
of  the  Union.  It  is  quite  evident  from 
our  comparison  that  the  personal  factor 
of  the  operator  of  the  heating  system  has 
a  greater  bearing  than  any  other  single 
factor;  also  the  mental  attitude  of  the 
occupants  and  their  desire  to  maintain 
reasonably  low  temperatures  and  the  clos- 
ing up  of  the  rooms  not  necessary  to  be 
heated  has  a  greater  effect  upon  the 
amount  of  fuel  used  than  does  the 
climate.  The  amount  of  coal  allowed  in 
the  rules  for  many  apartment  houses, 
flats  and  other  buildings  for  heating  of 
water  is  considerably  less  than  that 
normally  used,  but  it  seems  that  this  sav- 
ing may  be  effected  without  undue  hard- 
ship. 

Your  particular  attention  is  called  to 
the  desirability  of  a  set  of  rules  for  the 
operation  of  domestic  heating  apparatus, 
and  we  suggest  that  some  national  organi- 
zation be  enlisted  to  see  that  proper  oper- 
ating methods  are  carried  out  It  would 
seem  to  us  that  such  an  organization  as 
our  newly-formed  National  Guard  or 
Home  Defense  League,  working  in  co- 
operation with  heating  manufacturers, 
heating  engineers  and  heating  trade,  could 
be  used  for  this  work,  as  we  believe  that^ 
they  could  do  no  more  patriotic  service' 
than  the  inspection  of  domestic  buildings 
of  all  kinds  to  see  that  the  heating 
apparatus  and  its  operation  conform  to 
the  rules  suggested.  They  could  make  re- 
ports to  the  local  Fuel  Commissioner  who 
could  bring  pressure  to  bear  upon  the  con- 
sumer to  operate  his  plant  with  the 
greatest  efficiency. 

Respectfully  submitted. 

J.  I.  Lyix 
Chairman. 
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AuOWANCe    Of    COAI,    FOR    CoOKINC    AND    HoT-WaTBR     SERVICE. 


Number  of 

Maximum  Coal  Al- 

Maximum Coal  Al- 

Maximum Coal  Al- 

Persons 

lowance  for  Cook- 

lowance for  Cook- 

lowance for  Hot- Water 

ing  and  Hot-Water 

ing  only  when  range 

Service  only  when 

^ 

Service  where  Range 

is  not  equipped  with 

same  is  supplied  by 

has  Water  Back, 

Hot- Water  Back, 

Separate  Apparatus, 

Pounds 

Pounds 

Pounds 

3 

750 

600 

500 

4 

850 

650 

550 

5 

950 

700 

600 

6 

1050 

750 

650 

7 

1150 

800 

700 

8 

1250 

850 

750 

9 

1350 

900 

800 

10 

1450 

950 

850 

Notes:    a.    For  special  conditions  outside  of  user's  control  an  extra  allowance  may  be 
made  up  to  \0%  of  the  above  figures, 
b.    For  double-oven  ranges  extra  allowance  may  be  made  to  meet  conditions  up 
to  30%  of  the  above  figures. 


RULE  7,  The  allowance  for  cooking 
and  hot-water  service  shall  be  pro- 
vided only  for  the  number  of  months 
during  the  year  in  which  the  family 
occupy  the  premises. 

RULE  8.  Regardless  of  other  rules,  the 
amount  allowed  for  heating  or  cook- 
ing, or  hot-water  service,  shall  not  in 
any  case  be  greater  than  the  amount 
used  for  the  year  ending  April  1, 
1918,  unless  some  valid  reason  is 
given  which  is  satisfactory  to  the 
local   Fuel   Administrator. 

RULE  P.  These  rules  are  based  upon 
the  use  of  stove-size  in  anthracite,  or 
run-of-mine   in  bituminous   for  heat- 


ing, and  nut  size  or  run-of-mine  for 
cooking  and  hot-water  service.  The 
allowance  for  other  sizes  shall  be  an 
amount  equal  to  the  same  total  money 
value. 

RULE  10.  No  allowance  shall  be  made 
for  the  heating  of  garages  or  other 
outbuildings,  excepting  where  abso- 
lutely necessary  for  the  protection  of 
food  products  or  livestock. 

RULE  11.  It  is  contemplated  by  these 
rules  that  the  coal  used  according  to 
these  rules  will  have  a  thermal  value 
of  12,500  B.  T.  U.  per  pound.  Ad- 
justments may  be  made  where  coal 
has  a  lower  thermal  value. 
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NEW  HEAT  TRANSMISSION  TABLES 

A    Remarkable    Compilation    of    Factors    as    Given    by    Leading    Authorities 
Covering   Latest   Types   of    Construction. 

By  WILLIAM   R.   JONES, 
Superintendent,   Department   of  Buildings   and   Grounds,    University   of   Pennsylvania. 

II 

Editor's  Note. — The  first  series  of  tables,  published  in  the  October  issue,  covered  sin- 
gle zvindow,  double  window,  single  skyHght  glass,  double  skylight  glass,  sing'e  window 
(wire  gla^s),  single  window  (double  g^ass),  single  monitor  g'ctss,  window  g^ass  wet,  brick 
wafl,  brick  waU  (plastered  one  side),  masonry  wall  with  piaster,  hollow  fireproof  tile  wall 
(with  p'aster  both  sides),  double  fireproof  tile  wall  (with  piaster  both  sides — air  space  in 
center),  brick  wall  (with  hollow  tVe  and  cement  mortar),  hoVow-brick  wall  (with  brick 
furring,  plastered  on  one  side),  concrete  wall  with  sandstone  facing,  brick  wall  with  sand- 
stone facing,  sandstone  wall,  sandstone  wall  (with  Z-in.  terra-cotta  or  wood  furring  and 
Piaster),  limestone  wall  and  limestone  wall  (with  2-in.  terrc^cotta  or  wood  furring  or 
plaster). 

INDEX  OF  AUTHORITIES. 


A — Average  of  various  authorities  to  be  used  by 
the  Department  of  Buildings  and  Grounds, 
University    of    Pennsylvania. 

B — Alfred  R.  Wolff — Translation  of  requirements  of 
the  German  Government — Journal  of  the  Frank- 
Hn  Institute,  Vol.  138,  July,  1894,  p.  45.  Also 
Transactions  American  Society  Heating  and 
Ventilating    Engineer— Vol.    3,     1897,    p.    21. 

C — Recknagel  and  Rietscbel — Values  interpolated  by 
Kinealy.  See  "Formulas  and  Tables  for  Heat- 
ing," 1899,  p.  35.  See  also  The  Heating  and 
Ventilating    Magazine,    July,    1915,    p.    21. 

D — ^J.  H.  Kinealy — Construction  used  in  this  coun- 
try but  not  in  Germany.  "Formulas  and  Tables 
for  Heating,"    1899,   p.    35. 

E— R.  C.  Carpenter— Translation  from  P^clet,  "Heat- 
ing and  Ventilation  of  Buildings" — 5th  Edition, 
1911. 

P— B.  F.  Sturtcvant  Co. — Based  on  Wolff's  figures. 
Cata'cffiirs  No.  84  and  No.  215  "Heating  and 
Ventilation."  (Slight  variation  from  Wolff's 
figures.) 

G — Austrian  Government — Translated  by  W.  W. 
Maron.  Trans.  A.  S.  H.  &  V.  E.,  Vol.  14, 
1908.  o.  Z7.  Also  The  Heating  and  Ventilat- 
ing   Magazine.    February.    1908   and    July,    1915. 

H — N.  S.  Thnmnson — "Mechanical  Equipment  of 
FeHcral    Buildings."    1915. 

Ha— Federal    Buildings,  based   upon   figures   of 

Prof.    Homer    Woodhrirljfe. 
Hb — Factories    or    other   buildings    of    inferior 
construction. 

I — A.  M.  Greene.  Jr. — "The  Elements  of  Heating 
and   Ventlation,"    1913. 

J — Buffalo  Forge  Co. — "Fan  Engineering,"  1914. 
Also    catalogue    No.    197,    1908. 

K — Wm.  G.  Snow — "The  Principles  of  Heating." 
1912.  Calculated  from  data  published  by  Kine- 
alv  in  "Of^rnian  Formulas  and  Tables  for  Heat- 
ing and  Ventilating  Work."  (Given  for  a  70°  F. 
r^'flFer^nce  and  when  reduced  to  1*»  F.  difference 
do  not  check  with   other  authorities.) 

L — C.  L.  Hubbard — "Power — Heating  and  Ventila- 
tion." Vol.  2.  1914.  Values  given  are  for  most 
thorough    construction. 

For   ordinary    well-built    house    add    10% 


For  fairly    good    construction    add    20% 

For  poor  construction  30% 

M — ^J.   M.  Harrison — "Applied  Heating  and  Ventil»- 

tion,"  1911. 

N— J.  R.  Allen— "Notes  on  Heating  and  Ventilat- 
ing," 1905.  These  values  are  based  on  those  of 
the   German   Government. 

O — James  D.  Hoffman — "Handbook  for  Heating  and 
Ventilating   Engineers,"    1913. 

P — Louis  A.  Harding — "Mechanical  Equipment  of 
Buildings,"  Vol.  1.  1916,  "HcatiuR  and  Venti- 
lation." p.  59.  Also  "Design  of  Blower  Hett^- 
ing  Systems  for  Factory  and  Shop  Buildings," 
1915.  "Heat  Losses  by  Transmission  Throng 
Various  Building  Materials,"  Trans.  A-  S.  n. 
&  V.   E.,  Vol.    19,   1913.  p.   209. 

Q— Cariton  F.  Tweed— The  Heating  and  Vhiti- 
latin  Magazine,  July,  1915.  Al^  Power 
Plant   Library. 

R — National  District  Heating  Association — CompiW 
by  Prof.   C.   B.  Veal,  BtSletin  January   IS.  1916. 

S — Practical    Engineer. 

T— American  Radiator  Co.— Jrfra/  Fitter,  May,  191i 
p.   268. 

U— Frank  L.  Busey — Transmission  of  Heat  Throafi 
Building  Materials.  Power,  April  21.  1914,  ^ 
574. 

V — Prussian  Government — required  by — ^transUtioo 
by  Kinealy  ot  Recknagel's  "Kalender  fur  Gesoa- 
heit— Teckniker"  for  1897.  "Tables  and  Fonn 
ulas    for    Heating." 

W — The  Heating  and  Ventilating  Magazikb— 
"Standard  Heating  Data."  February  and  March, 
1917. 

X— James  A.  Donnelly— "The  Establishment  of 
Standard  Methods  of  Proportioning  Direct  Rad- 
iation and  Standard  Sizes  of  Steam  and  Retnni 
"Mains."  Trans.  A.  S.  H.  &  V.  E..  Vol  21, 
p.    529. 

Y— Charles  F.  Hauss— Antwerp.  Belgium.  To  fifont 
heating  work  accurately.  ConstanU  o^"5 
from  practice  of  German  engineer,  Adoigi 
Block,  of  Hamburg.  Trans.  A.  S.  H.  «  V. 
E..    Vol.    10,    1904.    p.    114. 

Z_K.  N.  Irwin— "ElemenU  of  Keating'*— P<»*^. 
Jan.    20,    1914,    p.    89. 
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A  VENTILATION  PAEADOX 

The  Use  of  Air  From   Chicago's   Freight  Tunnel   as   a   Refrigerating   Agent 

and  Fuel  Conserver. 


By   THOMAS   R.   WILSON, 
Ventilation    Engineer,    Chicago    Health    Department. 

(Concluded  from  October  issue.) 


POSSIBIUTIES     IN     USE     OF     TUNNEL     AIR 
FOR    COOLING    PURPOSES. 

The  writer  believes  the  first  to  recog- 
nize the  dormant  possibilities  in  the  use 
of  tunnel  air  for  cooling  purposes  was 
the  proprietor  of  a  large  cafeteria  lo- 
cated in  the  basement  of  one  of  our 
commercial    buildings.     The    restaurant 

/  in  question  has  a  36-in.  direct-connected 

disc  fan  drawing  air  through  a  36-in. 
connection  from  the  tunnel  crown.  The 
air  is  delivered  by  the  fan  into  a  plenum 
space  between  the  street  retaining  wall 
and  the  metal  lath  and  plaster  wall  of 
the  restaurant.  This  plenum  space  ex- 
tends along  two  sides  of  the  dining- 
room.     The  supply  registers  are  located 

•*  near    the    ceiling    line    in    these    walls. 

The  intake  is  so  arranged  that  if  the 
restaurant  becomes  too  cold  the  tunnel 
air  may  be  tempered  by  a  judicious  ad- 
mixture  with   air   from   out-of-doors. 

TEMPERATURE    DIFFERENCE    MAY    BECOME 
TOO  GREAT  FOR  COMFORT. 

The  proprietor  states  that  the  adop- 
tion of  the  cooling  system  changed  the 
restaurant  from  a  losing  proposition  to 
a  comfortable  money-making  eating 
place.  He  asserts  further  that  the 
equipment  will  maintain  a  65°  tempera- 
ture in  the  dining  room  when  the  tem- 
perature outside  is  95°.  It  is  the  writ- 
er's opinion,  however,  that  this  differ- 
ence   is    too    great    to    be    compatible 


with  comfort.  A  temperature  ranging 
about  75°  when  the  outside  temperature 
is  85°,  or  85°  when  the  outside  tempera- 
ture is  105°,  is  a  sufficient  contrast  for 
comfort  and  still  does  not  give  the  im- 
pression of  chill  that  a  30°  difference 
would  produce,  especially  during  the 
first  15  or  20  minutes  after  entering 
the  room.  In  ^other  words,  with  too 
great  a  temperature  difference  the  deli- 
cate mechanism  which  regulates  heat 
transmission  from  the  body  is  suddenly 
burdened  by  the  additional  work  of  ad- 
justing itself  to  a  new,  highly-contrasted 
condition,  subjecting  the  person  possi- 
bly to  an  even  greater  degree  of  dis- 
comfort than  would  be  exi>erienced 
from  excessive  heat. 

During  the  summer  months  of  1916 
this  subject  attracted  the  attention  o: 
some  of  the  larger  theatre  owners  in 
the  city.  Theatre  patrons  object  to  sit- 
ting through  a  performance  on  a  hot 
night  with  a  temperature  of  90°  and  a 
high  relative  humidity  in  the  auditor- 
ium, consequently  the  theatre  business 
is  a  losing  proposition  during  the  sinn- 
mer  months  and  many  amusement 
houses  are  closed  for  this  reason.  The 
expense  of  installing  a  refrigerating 
equipment  is  frequently  out  of  propor- 
tion to  the  benefits  derived  when  we 
consider  the  comparatively  short  dura- 
tion of  the  hot  season.  If  tunnel  air  tt 
practically  no  expense  could  be  used  for 
cooling   these   theatres   it   would   be  a 
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happy  solution  of  the  problem.  The 
question  at  once  arose  whether  this  was 
reasonable  and  whether  or  not  the  tun- 
nel air  was  detrimental  to  health  or 
objectionable  on  account  of  odors  or  for 
any  other  reasons.  The  Ventilation  Di- 
vision was,  therefore,  requested  to  make 
an  investigation  of  this  matter  and  to 
decide  whether  or  not  the  tunnel  air 
could  be  used  for  this  purpose.  Air 
tests  were  made  in  the  tunnel  itself  at 
three  different  locations,  the  results  of 
which  were  as  follows: 
CO— 3.5— 3.5— 4.Q— 3.5— 3.2— 3.2— 3.4 
Bacteria — 2 — 7 — 14 — 3 — 6  colonies,  2- 

minute  plate 
Dry  Bulb— 53— 53— 52<>  F. 
Wet  Bulb-^5— 46— 45°  F. 
Dust— 10,600— 14,000— 12,000— 9,600 
These   tests,    in   connection    with   the 
others  previously  reported,  and  with  the 
careful  inspection  of  conditions  in  the 
tunnel  justify  the  following  conclusions : 
1st — Tunnel    Sanitation:  The    tunnel 
is    maintained    in    accordance   with    the 
best  sanitary   requirements.     The  com- 
pany enforce  reasonable   sanitary   rules 
and  regulations  most  rigidly.     The  num- 
erous   shafts    and    building   connections 
provide  suitable  egress  to  toilet  facilities. 
During  the  numerous  inspections  made 
in  the  tunnel,  no  insanitary  conditions 
were  observed. 

2d — Dust:  Numerous  samples  of  the 
air  have  been  taken  to  determine  the 
dust  content.  The  highest  count  ob- 
tained was  15,000  particles  per  cubic 
foot.  This  was  during  cold  weather 
when  the  moisture  content  of  the  air 
was  at  its  lowest  point,  (53°  dry — 45° 
wet).  Furthermore,  these  samples  were 
taken  under  most  adverse  conditions, 
several  trains  having  just  passed  previ- 
ous to  the  collection  of  the  samples. 

3rd — Bacteria:  Of  the  numerous  cult- 
ure plates  exposed  the  highest  colony 
count  was  14.  This  was  taken  at  the 
time  of  the  dust  sample,  just  after  trains 
had  passed  the  observing  station.  Many 
plates  were  exposed  which  developed 
no  colonies.  The  average  for  all  plates 
was  2.     These  plates  show  a  very  low 


bacterial  content  when  compared  with 
others  exposed  in  the  open  air. 

4th — Odors:  The  percentage  of  odors 
was  always  low  and  typical  of  tunnel 
air.  They  disappeared  almc^t  entirely 
after  heating  some  20°  or  30°. 

5th — COt:  Of  the  samples  of  air  an- 
alyzed the  COt  gave  a  content  of  3.5  or 
less,  with  one  exception.  The  exception 
was  taken  at  a  point  where  contamina- 
tion was  possible  from  a  boiler-room 
connection.  The  analysis  of  this  sam- 
ple was  4.5. 

6th — Temperature — Dry-Bulb :  The 
dry-bulb  temperature  ranges  from  47° 
in  cold  weather  to  57°  during  the  sum- 
mer months. 

7th— Temperature— Wet-Bulb :  The 
wet-bulb  readings  range  from  57°  in 
the  summer  or  a  total  saturation  to  a 
maximum  depression  of  8°  in  cold 
weather.  The  extent  of  the  depression 
is  determined  almost  entirely  by  the 
moisture  content  of  the  outside  air. 

TUN  NCI.    AIR    TEST    RESULTS    SHOWN    ON 
SYNTHETIC  AIR  CHARTS. 

The  average  results  of  these  tests  are 
computed  on  the  synthetic  air  charts 
shown  herewith.  The  results  are  cal- 
ulated  on  warming  the  tunnel  air  to  a 
wet-bulb  of  57°,  which  is  the  desirable 
wet-bulb  for  an  air  motion  of  20  ft.  per 
minute.  As  the  wet-bulb  temperature 
of  the  tunnel  is  always  lower  than  this 
point,  it  is  essential  that  some  heat  be 
added  to  bring  the  air  to  the  desirable 
temperature  necessary  for  comfort.  It 
is  only  necessary  to  add  a  small  amount 
of  heat  to  raise  this  air  to  the  comfort- 
able wetbulb  temperature. 

Studying  the  foregoing  test  and  the 
summary  of  the  same  it  is  reasonable 
to  conclude  that  the  air  from  the  tun- 
nel can  be  used  with  safety  for  the  pur- 
poses desired.  It  has  a  lower  dust, 
bacterial  and  CO»  content  than  the  air 
from  above  ground,  contains  more  mois- 
ture and  is  free  from  objectionable 
odors  when  warmed  to  the  temperature 
necessary   for   comfort. 

During  a  tour  of  inspection  through 
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the  tunnel  many  employees  were  ques- 
tioned by  the  Commissioner  of  Health 
r^arding  their  health  and  the  preval- 
ence of  disease  among  their  fellow 
workmen.  Their  answers  were  uni- 
formly favorable  and  their  general  ap- 
pearance and  physical  condition  were 
certainly  above  the  average  of  indoor 
workers  above  ground. 

CALCULATION     OF    ADVANTAGES     SECURED 
^   IN     USING    TUNNEL    AIR    FOR 
THEATRE  VENTILATION. 

The  reader  is  willing  to  allow  that 
the  test  and  investigation  previously  re- 
ferred to  show  in  results  that  the  tun- 
nel air  is  equal,  in  purity,  if  not  better 
than  the  outside  air.  Then  the  ques- 
tion arises  what  are  the  benefits  to  be 
derived  from  the  use  of  tunnel  air  for 
ventilation  purposes  during  the  winter 
and  summer  months?  Let  us  take,  as  a 
concrete  illustration,  a  theatre  150  ft. 
long,  100  ft.  wide  and  50  ft.  high,  seat- 
ing 1,000  people,  the  walls  and  roof 
having  an  average  heat  transmission  co- 
>efficicnt  of  0.5  B.  T.  U.  per  square  foot 
per  degree  difference  per  hour,.,  with  i 
95°  temperature  outdoors  and  maintain- 
ing an  80°  temperature  inside.  A  tem- 
perature of  80°  is  selected  because  of 
the  sufficiency  in  temperature  contrast, 
the  reasons  for  which  are  explained  in 
an  earlier  part  of  this  article.  Our 
problem  is  to  determine  the  volume  of 
55°  air  necessary  to  maintain  an  80° 
temperature  in  the  theatre. 

We  have  to  contend  with  three  fac- 
tors which  would  tend  to  operate  against 
this  15°  drop  from  outdoor  tempera- 
ture: 

1. — Heat    infiltration    through    the 

walls  and  roof. 
2. — Heat    generated    by    the    occu- 
pants. 
3. — Miscellaneous  sources  of  heat, 
such  as  from  lights,  motors,  etc. 
This  theatre  has  a  total  exposed  area, 
including  walls  and  roof,  of  4,000  sq.  ft. 
of  surface.     This  exposed  surface  times 
our  heat  transmission  coefficient  factor 
of    0.5    would    permit   20,000    B.  T.  U. 


heat  infiltration  per  d^^ee  difference  in 
temperature  per  hour,  and  with  a  15° 
drop  in  temperature  this  amount  of  heat 
infiltration  would  equal  300.000  B.T.U. 
per  hour.  Next  to  consider  would  be 
the  heat  given  off  by  the  occupants. 
Various  authorities  give  400  B.T.U. 
per  hour  per  person  as  an  average  heat 
loss  and  this  heat  loss,  multiplied  by 
1,000  occupants,  would  equal  400,000 
B.T.U.   per   hour.    Estimating  50,000 

B.  T.  U.  per  hour  from  the  miscella- 
neous sources  of  heat  we  have  a  total  of 
750,000  B.T.U.  per  hour  which  we 
must  offset  with  a  certain  volume  of 
cool  air  sufficient  to  maintain  a  final  tem- 
perature  of    80°.     From   our    formula, 

C.  F.  M.  times  weight  of  air,  times 
specific  heat,  times  temperature  differ- 
ence, times  minutes,  we  have  the  equa-. 
tion  : 

750,000 

C.  F.  M.= =  26.800  C.F.M. 

0.074x0.241x60x25. 
which  is  the  volume  of  entering  air  at 
55°  necessary  to  maintain  an  80°  tem- 
perature in  the  theatre. 

The  foregoing  example,  together  with 
the  results  previously  given  of  the 
analyses  and  tests  of  air  purity  and 
properties,  give  determinations  that  in 
the  initial  cost  of  construction,  renew- 
als and  repairs,  purity  of  air  supply, 
relative  freedom  from  dust  and  bac- 
teria, improvement  in  humidity  condi- 
tions, and  in  the  fact  that  restaurant 
odors,  smoke  or  any  of  the  allied  nuis- 
ances cannot  enter  the  intake,  should 
make  this  method  of  summer  ventila- 
tion a  very  desirable  one  for  those  who 
•are  in  need  of  and  in  locations  to  avail 
themselves  of  this  unique  method  of 
achieving  the  desired  result. 

COMPARATIVE     FIGURES,     USING     OUTSIDE 
AIR. 

Let  us  consider  what  would  have 
happened  had  the  same  volume  of  out- 
side air  been  used  in  this  theatre  for 
ventilation.  We  would  have  had  to 
start  with  a  95°  temperature  in  the 
building  and  to  this  would  be  added  a 
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certain  temperature  rise,  which  we  will 
determine,  this  addition  being  due  to 
the  400,000  B.  T.  U.  per  hour  given  off 
by  the  occupants  and  to  the  50,000 
B.  T.  U..  given  off  by  the  miscellaneous 
sources     of     heat,     equalling     450,000 

B.  T.  U.  per  hour  which  would  have  to 
be  dispersed.  This  would  be  accom- 
plished in  two  ways,  first  by  heat  loss 
through  the  wall,  and  second  by  warm- 
ing the  air  to  some  certain  temperature 
above  95°. 

Our  problem  now  is  to  be  determine 
the  temperature  in  the  theatre  under 
these  conditions,  that  is,  to  iind  out  the 
temperature  rise  above  95°  at  which  the 
heat  necessary  to  raise  the  air  tempera- 
ture and  the  heat  loss  through  the  walls 
will  utilize  our  available  450,000  B.T.U. 
per  hour  or  7,500  B.  T.  U.  per  minute. 
With  our  formula  we  find  that  26,800 

C.  F.  M.  X  0.241  X  0.074  x  1°  =  480 
B.  T.  U.  are  required  per  minute  to 
raise  26,800  C.  F.  M.  1°.  Our  heat 
loss  through  the  wall  per  degree  differ- 
ence per  minute  is 


40,000  sq.  ft.  X  O.S 


-=333  B.T.U, 


60 

so  that  with  each  one  degree  rise  in 
temperature,  with  this  volume  of  air, 
we  will  utilize  813  B.  T.  U.  per  minute. 
813  B.T.U.  per  minute  is  the  sum  of 
our  wall  losses  and  heat  necessary  to 
raise  26,800  C.  F.  M.  1°,  and  as  we 
have  7,500  B.  T.  U.  per  minute  available 
in  heat  generated  in  the  building  it  is 
apparent  that 


7.500  B.  T.  U. 


813 


will   give   the    required 


temperature  rise  necessary  to  utilize  the 
heat  generated  in  the  building,  or  9J4°- 
This  is  9J4°»  plus  our  original  tempera- 
ture of  95°  gives  a  resultant  tempera- 
ture of  104^4  °»  quite  a  contrast  from 
our  final  temperature  of  80°.  obtained 
by  the  use  of  the  tuiinel  air. 


SAVING  IN  .FUEL  WITH  TUNNEI*  AIR. 

With  the  use  of  tunnel  air  in  /^yintcr 
a  further  benefit  is  to  be  derived,  name- 
ly the  saving  in  fuel,  and  with  the  ad- 
verse conditions  which  made  the  coal 
problem  last  winter  one  of  public  con- 
cern it  is  not  to  be  wondered  at  that 
those  who  are  using  this  air  for  heat- 
ing are  enabled  to  cut  their  coal  bills  to 
an  appreciable  extent 

In  Chicago  the  average  temperature 
for  the  heating  season  is  31°  F.,  so  it 
may  be  easily  determined  that  by  the 
use  of  this  50°  tunnel  air  in  comparison 
with  our  31°  outdoor  air  just  what  fuel 
saving  would  be  effected.  In  using  out- 
side air  for  tempering  to  70°  we  must 
supply  sufficient  heat  to  raise  the  tem- 
perature 39°,  while  with  the  use  of 
tunnel  air  we  require  a  sufficient  amount 
of  heat  to  raise  the  temperature  only 
20°.  This  saving  in  heat  amounts  to 
19/39  or  about  49%.  In  blast  heating 
a  saving  is  accomplished  but  to  a  less 
extent,  due  to  the  final  temperature  be- 
ing 100°  instead  of  1 70°. .  The  saying  in 
coal  with  this  method  of  heating 
amounts  to  19/69  or  about  27ji%.  In 
the  foregoing  calculations  the  moisture 
content  has  been  neglected. 

The  fuel-saving  factor  in  using  tun- 
nel air  in  cold  weather;  the  marked 
cooling  effect  in  warm  weather,  together 
with  its  non-injurious  properties,  as 
found  by  test  and  proven  by  the  physi- 
cal condition  of  the  tunnel  employees, 
make  it  deserving  of  the  recognition 
which  it  is  now  receiving.  To  the 
writer's  knowledge  there  are  at  the 
present  time  three  theatres,  two  restau- 
rants and  .a  number  of  boiler-  and 
engine-ropras  using  this  air  for  ventila- 
tion purposes.  Several  other  theatres 
have  this  project  tmder  consideration 
and  it  is  possible  that  this  number  will 
be  increased  in  the  near  future.  It  may 
weU  be  said  that  in  using  tunnel  air  for 
ventilation  purposes  we  are  making  a 
saving  instead  of  burning  at  both  ends 
of  the  candle. 
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"THHERE  must  have  been  something 
^  wrong  with  our  copy  in  your  last 
issue,"  writes  one,  of  our  advertisers, 
"as  we  received  only  two  inquiries." 
We  have  no  hesitation  in  publishing  this 
comment  because  it  brings  up  a  ques- 
tion of  what  really  happens  when  pub- 
licity is  given  through  the  columns  of 
an  engineering  journal  to  a  manufac- 
turer's product.  In  this  particular  case 
the  device  in  question  is  comparatively 
new.  Its  application  is  a  distinct  de- 
parture from  the  usual  practice.  What, 
then,  may  the  manufacturer  of  such  a 
device  expect  from  an  initial  campaign 
of  publicity? 

We  know  that  the  average  man  reads 
the  advertising,  as  well  as  the  reading 
pages,  of  his  magazine.  He  sees  the 
familiar  names  of  the  various  manufac- 
turers in  his  field  and  his  attention,  no 
doubt,  is  arrested  here  and  there  by 
some  announcement  of  a  new  develop- 
ment or  a  change  of  model  in  familiar 
types  of  apparatus.  Presently  he 
comes  upon  the  announcement  of  some- 
thing entirely  new   and   distinct.    The 


chances  are  he  will  stop  here  and  read 
what  the  annoimcement  says.  What  is 
his  attitude  of  mind  as  he  does  this? 
Is  there  not  usually  a  note  of  skeptic- 
ism as  to  whether  the  device  will  suc- 
cessfully fulfill  the  claims  made  for  it? 
We  are  speaking  now  of  the  average 
reader.  Does  he  not  say  to  himself, 
"Another  new  wrinkle.  Well,  what's 
the  matter  with  the  way  we  have  al- 
ways been  doing  it?"  Or  else,  he  may 
admit  to  himself  that  the  method  looks 
feasible.  Some  day,  he  thinks,  he  will 
try  it  out  but  not  until  he  has  seen  it 
in  operation  or  has  heard  from  others 
what  it  will  do. 

Does  this  mean  that  the  publicity 
given  the  device  has  been  in  vain?  We 
think  not.  The  repetition  of  .  the  an- 
nouncement again  catches  his  eye.  If 
the  manufacturer  is  wise  he  will  present 
before  long  some  figures  showing  ac- 
tual performance  or  refer  to  some  typ- 
ical installations  that  have  been  suc- 
cessful. Finally  our  average  reader  de- 
cides that  he  wants  to  keep  up  with  the 
latest  developments  and  writes  in  for 
data  or  a  catalogue.  The  rest  depends 
upon  the  merits  of  the  device  itself. 

We  do  not  think  the  forgoing  is 
peculiar  to  the  heating  trade,  by  any 
means.  The  heating  trade  has  often 
been  accused  of  being  a  close  corpora- 
tion in  which  the  newcomer  finds  it  a 
hard  matter  to  drive  an  opening  wedge. 
This,  however,  is  human  nature.  Why 
should  engineers  be  in  a  hurry  to  take 
up  with  each  new  device  as  it  appears 
when  they  know  those  they  are  using 
are  reliable,  at  least? 

The  function  of  the  trade  journal  is 
to  bring  the  new  developments  to  their 
attention,  the  function  of  the  advertiser, 
as  we  take  it,  is  to  keep  attention 
focussed  on  his  product  irrespective  of 
the  number  of  inquiries  he  receives. 
This  done,  the  function  of  the  reader 
will  take  care  of  itself,  for  no  desirable 
customer  is  going  to  deprive  himself 
for  long  of  the^  advantages  of  a  really 
useful  improvement  that  can  be  applied 
in  his  practice. 
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NO  QUARREL  NECESSARY  BETWEEN  NAT 

URAL  AND  MECHANICAL  VENTI 

LATION  ADVOCATES 

Clear  and  Well-Defined  Field   for  Each   Method  Depending  Upon   Required 
Air  Conditions  with  Given  Type  of  Occupancy  and  Occupation. 

A  timely  contribution  to  the  discussion  of  open-window  versus  mechanical  ventilation 
IS  made  by  Dr.  E.  Vernon  Hill,  head  of  the  Division  of  Ventilation  of  the  Chicago 
Department  of  Health.  It  seems  that  an  article  was  published  recently  in  "The  Ways  of 
Health"  Department  of  the  Chicago  Daily  News  entitled  "Open  Windows  vs.  Fans,"  to 
which  Dr.  Hill  made  a  vigorous  reply,  the  principal  portions  of  which  are  given  herewith : 


"Many  persons,  social  workers,  physicians, 
and  I  am  sorry  to  say,  public  officials,  enjoy 
declaiming  about  ventilation,  the  open  win- 
dow, God's  fresh  air,  etc.,  laying  undue 
emphasis  upon  the  methods  employed  to 
ventilate  a  room  with  little  or  no  thought 
as  to  the  actual  conditions  maintained  there- 
in. They  usually  proclaim  the  virtue  of 
natural  methods  as  against  the  artificial  or 
mechanical. 

"We  must  admit,  however,  that  these  mis- 
informed michief-making  enthusiasts  for 
fresh  air  are  not  the  only  ones  at  fault. 
Strong  partisanship  is  also  exhibited  on  the 
other  side  of  the  fence.  Heating  and  venti- 
lating contractors,  and,  to  a  less  extent, 
manufacturers  of  equipment,  are  not  slow  to 
defend  mechanical  ventilation.  Their  de- 
fense unfortunately  is  not  alwa3rs  confined 
to  the  well-designed  and  efficiently-operated 
equipment  but  takes  in  everything  that  goes 
by  the  name  of  a  mechancal  equipment.  Many 
of  them  would  advocate  permanently  closing 
the  numerous  windows  of  the  cathedral  of 
St.  Peter  in  Rome  and  installing  some  ducts, 
a  fan  and  a  stack  of  Vento,  confident  that  in 
this  manner  they  would  improve  air  condi- 
tions in  this  historic  edifice.  This  is  all 
entirely  wrong.  It  is  not  only  unscientific  but 
tends  to  block  progress  in  one  of  the  most 
important  fields  of  preventive  medicine. 

NATURAI.  .VENTILATION    UKENKD    TO    INDIVIDUAL 
WATSR   SUPPLY. 

"There  is  no  quarrel  between  natural  and 
mechanical  ventilation  any  more  than  there 
is  between  natural  and  a  mechanical  water 
supply  for  the  City  of  Chicago.  There  was  a 
time  when  a  man  could  go  out  into  his  back- 
yard and  dig  a  well  and  get  a  pure  and 
abundant  supply  of  clean  water  for  his 
household  use.  That  time  has  long  since 
passed  in  large  cities,  and  we  must  now 
have  recourse  to  a  mechanical  water  supply. 
In  some  cases  we  must  go  further  than  this. 


we  must  filter  it,  chlorinate  it  or  otherwise 
treat  it  to  make  it  pure  and  wholesome,  and 
anyone  who  is  so  ill-advised  as  to  condemn 
the  latter  method .  and  to  recommend  going 
back  to  the  old  well  in  the  yard  would  be 
the  laughing  stock  of  the  community. 

"The  situation  is  parallel  with  that  of  our 
ventilation  problem.  There  are  many  places 
and  conditions,  in  rural  districts  particularly, 
where  natural  ventilation  meets  all  the  re- 
quirements and  where  it  is  folly  to  install 
fans  or  other  mechanical  devices.  There  are 
some  rooms,  even^  class-rooms,  where  the 
space  per  occupant  is  ample;  where  the  win- 
dow area  is  adequate;  where  the  outside  air 
is  uncontaminated  and  where  noise  on  the 
outside  of  the  btulding  is  not  excessive  in 
which  window  ventilation  is  entirely  satis- 
factory. There  are  many  other  locations, 
however,  at  the  present  time,  and  the  condi- 
tions producing  them  are  unfortunately  in- 
creasing, where  natural  ventilation  is  entirely 
out  of  the  question  and  where  we  must, 
therefore,  have  recourse  to  mechanical  meth- 
ods, not  from  choice  but  from  necessity. 

"Saxon  Snell,  the  well-known  English  au- 
thority, in  speaking  of  the  ventilation  of 
churches  hits  the  nail  squarely  on  the  head 
when  he  says  *I  do  not  say  that  mechanical 
ventilation  is  not  necessary  and  desirable  in 
many  instances,  but  I  do  say  that  no  church 
should  be  constructed,  that  requires  it*  This 
is  true  not  only  of  churches  but  of  a  con- 
siderable number  of  other  buildings.  Fac- 
tories, where  the  process  carried  on  does 
not  contaminate  the  air;  where  the  space  per 
occupant  is  1000  cu.  ft.  or  more,  and  where 
the  windows  are  situated  on  four  sides  of 
the  room,  which  is  undivided  by  partitions, 
do  not  require  mechanical  ventilation.  This 
has  been  amply  proven  by  the  tests  con- 
ducted by  the  Chicago  Commission  on  Venti- 
lation in  the  Paris  Garter  Factory  and  other 
similar  buildings  in  the  city.  Offices  with 
somewhat  less  space  per  occupant  and  prac- 
tically the   same   ratio   of   window   area   do 
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not  requiiie  mechanical  ventilation.  In  many 
buildings  of  this  type,  however,  the  space 
per  occupant  is  insufficient  or  the  necessary 
window  area  cannot  be  obtained.  Again,  the 
space  may  be  divided  by  partitions  that  pre- 
vent air  circulation.  In  this  case,  as  in  many 
others  which  we  will  not  discuss  at  the 
present  time,  adequate  ventilation  by  means 
of  window  becomes  impossible  and  we  must 
adopt  mechanical  means. 

"Let  us  have  done,  therefore,  with  this  fool- 
ish and  unprofitable  argument  respecting  the 
comparative  values  of  mechanical  vs.  natural 
ventilation.  Let  us  understand  that  each  has 
its  clear  and  well-defined  field  and  that  our 
problem  is  not  to  determine  their  relative 
value  but  rather  to  determine  what  air  con- 
ditions are  desirable  in  a  given  space  with  a 
given  type  of  occupancy,  occupation,  etc.,  and 
then  to  decide  from  experience  and  from 
tests  in  similar  buildings  whether  these  con- 
ditions can  be  maintained  without  mechanical 
ventilation.  If  they  can,  let  us  by  all  means 
make  use  of  natural  methods;  if  they  cannot, 
let  us  adopt  whatever  mechanical  adjuncts 
are  necessary  to   obtain  the  desired   results. 

"There  is  no  mystery  in  the  science  of 
ventilation  at  the  present  time.  The  brilliant 
work  of  modem  investigators  has  placed  the 
subject  on  a  logical,  scientific  basis,  leaving 
little  room  for  the  timewom  prejudice  or 
personal  opinion.  The  factors  that  influence 
or  control  air  conditions'  are  fairly  well  un- 
derstood. They  are  the  temperature,  humid- 
ity and  air  motion;  the  dust,  bacteria  and 
COj  content;  and  the  degree  of  objectionable 
odors  present.  Air  distribution  also,  although 
not  strictly  speaking  a  factor,  should  be 
given  due  consideration  when  we  are  dealing 
with  air  conditions  in  a  confined,  occupied 
space. 

"It  is  possible  to  design  a  record  card  or. 
which  each  of,  these  factors  is  given  its 
proper  weight  and  importance  as  a  part  of 
the  whole  and  to  plot  test  results  on  this 
card  from  actual  observation  made  in  a  given 
room.  From  this  record  we  can  now  deter- 
mine the  percentage  of  perfect  ventilation  as 
shown  by  oiir  test,  and,  what  is  of  equal 
importance,  we  can  see  iii  what  respect  it  is 
deficient.  I  enclose  such  a  card  for  your  in- 
formation showing  a  test  in'  a  school  class- 
room ventilated  by  windows  only.  I  will 
say  by  way  of  explanation  that  with  a  com- 
plete, intelligently  designed  mechanical  sys- 
tem we  expect  to  obtain  a  percentage  of  not 
less  than  95  in  a  class-room  in  winter  weath- 
er with  the  windows  closed.  The  test  record 
submitted  shows  a  percentage  of  8^. 
Equipped  with  this  device,  this  ventilation 
measuring  stick  as  it  were,  the  investigator 
can  compare  results  of  different  tests  on   a 


cold   mathematical   basis,   necessarily  exclud- 
ing pi^ivate  opinion  and  prejudice. 

'.'Many  hundred^  of  tests  of  this  kind  in 
schooF  class-rooms  ventilated  by  windows 
and  by  mechanical  systems,  in  theatres,  fac- 
tories, offices,  workshops  and  ^  other  public, 
semi-public  and  private  buildings  have  been 
made  by  the  Ventilation  Division  of  the 
Chicago  Health  Department  since  its  organ- 
ization in  June,  1912.  From  the  observa- 
tions and  experiences  thus  gained,  and  from 
ai^  analysis  of  our  records,  certain  condu- 
.sions  are  unavoidable.  The  following  may 
be  of  interest: 

CONCLUSION    OF    CHICAGO    DIVISION    OF    VENTOA- 
TION. 

"1. — Natural  ventilation  by  means  of  win- 
dows is  satisfactory  in  offices,  light 
manufacturing  industries,  etc,  where  the 
work  done  or  the  process  carried  on 
does  not  materially  contaminate  the  air, 
provided : 

(a)  A  minimum  of  900  to  1000  cu,  ft 
of  space  per  occupant  is  available. 

(b)  Windows  are  provided  on  four  sides 
^        of  the  space  having  an  area  from 

10%  to  12%  of  the  floor  area. 

(c)  Humidifying     devices    are     installed 

that  will  Maintain  a  wet-bulb  tem- 
perature of   not  less   than   57*. 
(d)  Thorough    cleanliness    with    respect 
to  the  floors,  furniture  and  general 
equipment  is   maintained. 
"2. — Naftural  ventilation  by  means  of  windows 
is   possible   in    school   class-rooms,   pro- 
vided : 

(a)  The  space  per  occupant  is  not  less 
than  800  cu.   k 

(b)  The  "window  area  must  not  be  less 
than  12%  of  the  floor  area,  windows 
on  at  least  two  opposite  sides  of  the 
room.  » 

(c)  Artificial  humidifying  devices  cap- 
able of  maintaining  a  wet-bulb  of 
57 *•  in  cold  weather,  with  air  circ- 
ulating fans  to  equally  distribute 
the  moisture  and  maintain  a  satis- 
factory air  movement  throughout 
the  room. 

(d)  Oiled  floors  and  scrupulous  cleanli- 
ness must  be  observed. 

"3. — Patent  window  ventilators,  cloth  screens 
and  other  similar  devices  for  the  venti- 
tion  of  class-rooms  should  be  unquali- 
fiedly condemned.  They  give  considera- 
tion only  to  on^  of  seven  factors  that 
control  air  conditions  in  a  room,  namely, 
the  introduction  of  outside  air.  To  ob- 
tain an  adequate  air  supply  is  *  the 
simplest  part  of  the  ventilation  problem. 
To  obtain  the  correct  wet-bulb  tempcta- 
ture;  to  gei  proper  distribution  of  the 
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air;  to  maintain  it  practically  free  from 
dust  .and  hacteria  and  objectionable 
odors,  are  the  real  difficulties  in  the 
ventilation  of  a  class-room.  These  are 
ignored  by  those  recommending  patent 
venti]a<tors  and  cloth-screens.  The  latter 
method  obstructs  the  light  and  allows 
dust  and  bacteria  to  enter  in  considerable 
amounts;  it  has  practically  no  redeem- 
ing feature.  The  children  can  be  made 
just  as  miserable  by  shutting  off  the 
heat,  with  a  marke.d  saving  in  fuel,  an 
important  consideration  at  the  present 
time. 
"4.— Any  mechanical  ventilating  equipment, 
if  properly  so-called,  must  consist  of 
the    following : 

(a)  Devices  for  introducing  and  dis- 
tributing a  variable  amount  of  air 
according  to  varying  conditions 
from  15  to  20  to  perhaps  50  cu.  ft. 
per  pupil  per  minute.  Distribution 
from  one  supply  register  in  a  room 

-is  a  practical  impossibility. 

(b)  The  air  should  be  controlled  within 
a  variation  of  less  than  2°  from  a 
wet-bulb  of  57''.  Ordinary  thermo- 
static control  by  a  dry-bulb  ther- 
mometer is  wrong,  as  the  dry-bulb 
temperature  does  not  determine 
comfort. 

(c)  The  air  supply  must  be  free  from 
dust,  bacteria,  or  other  impurities. 
This  means  that  an  efficient  air 
cleansing  device  must  form  a  part 
of  every  ventilating  equipment,  no 
-matter  where  the  building  is  located. 

(d)  The  entire  mechanical  equipment 
must  be  so  constructed  that  every 
part  of  it  from  the  building  intake 
to  the  outlet  registers  in  the  room 
is  readily  accessible  for  thorough 
cleaning  and  repair.  It  is  safe  to 
say  that  less  than  5%  of  the  mech- 
anical equipments  installed  in  school 
buildings  throughout  the  United 
States  meet  these  requirements,  and 
it  is  no  wonder  that  teachers  and 
others  who  are  interested  in  this 
problem  are  not  slow  to  criticize. 
A  fan  and  heater,  with  a  system  of 
ducts,  is  not  a  ventilating  equip- 
ment and  should  not  be  so  desig- 
nated. The  latter  is  simply  a  device 
for  blowing  air  into  a  room.  With 
such  a  device  the  results  obtained 
from  its  use  are  no  better  than 
bad  ventilation  by  windows;  fre- 
quently they  are  not  as  good. 

"It  is  perfectly  clear  that  the  solution  of 
our  school  ventilation  problem  does  not  lie 
in  the  return  to  the  antiquated  and  in- 
efficient so-called  natural  methods.  To  get 
the   air   space   required   for   window  ventila- 


tion would  mean  practically  doubling  the 
number  of  schools  in  the  country.  This  is 
clearly  out  of  the  question  and  even  if  this 
were  done  it  would  be  a  difficult  problem  to 
obtain  proper  window  area  on  opposite  sides 
of  the  room.  Neither  is  this  question  to  be 
solved  by  the  installation  of  the  type  of 
equipment  just  mentioned,  which  is  usually 
designed  by  draftsmen,  or  salesmen;  installed 
by  tinsmiths,  and  operated  by  janitors.  It 
•lies  rather  in.  a  better  realization  of '.what 
constitutes  satisfactory  air  conditions  and 
the  insistence  by  those  who  kre  responsible 
for  the  installation  of  the  same  on  the 
equipment  being  properly  designed  and  in- 
stalled and  tested,  when  complete,  to  see  that 
it  will   maintain   the   desirable   standard. 

"The  tests  in  the  New  York  schools  re- 
ported by  Dr.  Josephine  Baker  may  result 
in  good  or  in  harm,  depending  upon  how 
carefully  they  are  interpreted.  Assuming 
that  the  results  obtained  are  trustworthy, 
and  we  have  no  reason  to  think  otherwise, 
the  tests  indicate  that  air  conditions,  from 
the  standpoint  of  health  at  least,  are  better 
in  the  window-ventilated  rooms  than  in 
those  rooms  ventilated  by  mechanical  meth- 
ods, and  the  results  should  awaken  public 
school  officials  to  their  laxity  and  careless- 
ness in  the  installation,  and  possibly  in  the 
operation,  of  these  mechanical  equipments. 
To  conclude  from  the  report  that  natural 
ventilation  is  to  be  preferred  to  mechanical 
would  be  a  grave  mistake  and  result  in  much  ^ 
harm.  The  entire  matter  emphasizes  strongly 
the  utter  futility  of  making  comparative 
tests  of  this  kind.  What  we  should  do  is 
to  test  the  conditions  in  the  rooms  directly 
and  to  make  comparisons,  if  desirable,-  of 
these  tests. 

"In  conclusion,  allow  me  to  say  that  the 
common  beliefs  in  so-called  natural  methods 
of  this  or  that  are  oft  times  unwarranted. 
Natural  methods  are  not  the  best.  Nature 
is  notoriously  careless  and  inefficient.  She 
creates  with  wasteful  prodigality  hundreds, 
yes  thousands,  of  the  lower  forms  of  life 
that  a  few  may  live  and  fulfill  their  destinity. 
She  ushers  man  on  to  the  stage  of  life  with 
a  useless  and  troublesome  vermiform  ap- 
pendix and  many  other  vestigial  remains  of 
prehistoric  ancestors  to  burden  and  clutter 
his  anatomy.  His  natural  skin  covering  is 
tender  and  soft,  offering  a  woefully  inade- 
quate protection  to  the  elements.  But  he  is 
endowed  with  a  brain,  a  truly  wonderful 
organ,  which  he  is  expected  to  use  for  cor- 
recting and  improving  his  condition.  Each 
and  every  milestone  that  marks  his  road 
and  measures  his  progress  is  an  accomplish- 
ment or  an  invention  in  something  artificial, 
something  that  makes  him  less  dependent 
on  nature  and  her  various  moods. 

Civilization  is  artificial  today  almost  in  its 
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entirety.  Our  clothing,  our  food  and  water 
supply,  the  houses  we  live  in  are  artificial 
developments  and  we  must  of  necessity  main- 
tain and  promote  our  artificial  life  with 
artificial  methods  and  devices.  The  cry  of 
'Back  to  Nature*  is  the  cry  of  the  reaction- 


ary; of  the  man  who  acknowledges  defeat 
"Having  this  truth  clearly  in  mind  let  ns 
do  all  that  we  can  to  encourage  and  promote 
the  development  of  artificial  or  mechanical 
ventilation,  as  in  this  direction  only  lies  tnx 
progress." 


AUTOMATIC  TEMPERATURE   REGULATION 
AS  A  FUEL  CONSERVATION  MEASURE 

Advance  Report  of  a  Committee  on  Automatic  Heat  Control,  as   Furnished 
,  to  the  Fuel  Administration. 

(For  presentation  at  the  annual  meeting  of  The  American  Society  of  Heating 
and  Ventilating  Engineers,  New  York,  January,  1919.) 


There  are  many  appliances  on  the  mar- 
ket for  securing  automatic  temperature  regu- 
lation. There  are  a  number  of  substantial 
and  well-established  firms  having  representa- 
tives in  principal  cities,  who  make  a  business 
of  manufacturing  and  installing  these  devices. 
We  may  state,  therefore,  that  automatic 
temperature  regulation  is  a  commercial  suc- 
cess, and  that  the  various  methods  of  secur- 
ing it  are  effective  in  the  particular  field  for 
which  each  was   designed. 

All  devices  for  automatic  temperature  reg- 
ulation are  and  must  be  devices  making  for 
economy  of  fuel,  since  they  shut  off  the  heat 
supply  whenever  the  desired  temperature  has 
been  attained,  turning  the  heat  on  again  only 
when  the  temperature  drops  below  the  de- 
sired point 

TENDENCY  To  OVERHEAT  DUIQNG   MILD  WEATHER. 

The  human  mechanism  can  flourish  within 
a  very  close  temperature  range  only.  It  is 
necessary,  therefore,  during  about  two-thirds 
of  every  human  life,  for  that  life  to  be 
carried  on  either  within  artifically-heated 
spaces  or  within  unusually  heavy  wearing 
apparel.  The  artificial  heating  apparatus 
must  be  sufficiently  powerful  to  maintain  a 
temperature  of  around  70*  F.  when  the 
weather  outside  is  at  its  coldest.  Since  such 
low  outside  temperatures  exist  for  a  com- 
paratively small  part  of  the  heating  season 
only  (it  is  below  zero  in  this  latitude  only 
about  10%  of  the  heating  season)  it  follows 
that  during  the  balance  of  the  heating  season 
the  heating  apparatus  must  be  operated  at 
less  than  full  capacity.  There  is  thus  a  con- 
stant tendency  to  overheat  during  mild 
weather  in  all  classes  of  buildings. 

AUTOMATIC   REGULATION    O?    BODY    TEMPERATURE 
NECESSARY. 

The     results    of    overheating    on    human 


efficiency  and  health  are  profound,  and  with- 
in the  comfort  limits  of  our  normal  life, 
overheating  is  more  common  and  carries 
more  harmful  results  by  far  than  under- 
heating.  Granting,  for  instance,  that  70*  at 
normal  hijmidity  is  most  comfortable,  we 
deteriorate  far  more  rapidly,  mentally  and 
physically  when  living  in  an  average  of  80" 
than  when  living  in  an  average  of  60*^  even 
though  the  higher  temperature  may  be  com- 
pensated for  by  lower  humidity  at  the  high 
temperature,  and  higher  moisture  content  at 
the  lower  temperature.  The  elaborate  mech- 
anism for  automatic  temperature  regulaticm 
in  the  bodies  of  mammals  and  the  serious 
results  of  very  slight  failure  of  this  regula- 
tion to  function  properly,  should  indicate  the 
wisdom  of  all  practicable  exterior  measures 
that  we  can  take  to  aasist 

In  all  buildings  or  enclosed  spaces,  regard- 
less of  outside  temperature,  there  will  be 
some  heat  given  off  from  the  bodies  of  the 
occupants,  from  processes  carried  on,  or 
from  the  sun.  Unless  very  careful  and  un- 
remitting attention,  is  given  by  some  person 
to  any  system  of  m'knual  temperature  control, 
these  additional  supplies  of  heat  will  cause 
an  unnecessary  and  undesirable  temperature 
increase.  It  is  fair  to  «ay  that  the  introduc- 
tion of  automatic  temperature  regulation  is 
the  only  consistently  practicable  means  of 
realizing  the  saving  in  fuel  to  be  made  by 
utilizing  to  the  fullest  possible  extent  these 
independent  heat  supplies. 

HUMIDITY   CONTROL   DEPENDENT   UPON    TEMPERA- 
TURE  CONTROL. 

In  considering  temperature  in  its  bearing 
on  human  activities  and  comfort,  we  cannot 
lose  sight  of  humidity,  as  the  two  are  most 
intimately  correlated.  So  rapid  are  the 
changes  in  humidity  conditions  following  our 
existing  methods  of  varying  it,  that 
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control  is  comparatively  impossible.  Auto- 
matic regulation  of  the  temperatures  of  the 
untreated  air  and  of  the  injection  water  when 
they  are  brought  into  contact,  gives  us  very 
positive  and  responsive  humidity  control.  The 
ability  to  control  within  very  close  limits 
the  moisture  content  of  air  is  necessary  in 
many  manufacturing  processes,  and  so  inti- 
mate and  remarkable  arc  the  results  follow- 
ing the  automatic  control  of  moisture  content 
in  such  cases  that  we  believe  the  future  along 
this  line  holds  wonderful  possibilities.  The 
saving  of  materials  in  process  of  manu- 
facture otherwise  wasted  because  of  incon- 
sistent or  improper  reactions  must  here  be 
credited  to  automatic  temperature  regulation. 

CONTROL     Ot    TEMPfiRATURE    OP     DOMESTIC     HOT 
WATER    SUPPLY    IMPORTANT. 

The  temperature  of  all  domestic  hot  water 
supplies  should  be  controlled  automatically, 
as  not  only  waste  in  fuel,  and  rapid  deteri- 
oration of  valves  and  packing,  but  serious 
scalding  may  result  from  overheated  water. 
By  domestic  supplies  we  mean  all  water 
used  for  lavatories,  laundries,  baths,  etc., 
whether  in  homes  or  offices  or  factories.  In 
this  connection  the  death  in  Chicago  of  a 
two-year-old  child  within  the  past  month 
would  have  been  averted  by  automatic  tem- 
perature regulation  of  the  hot  water. 

EXISTING  CONDITIONS. 

In  general,  manufacturing  plants  the  coun- 
try over,  however  heated,  are  without  any 
automatic  temperature  regulation.  When  the 
weather  is  such  that  the  heating  plant  causes 
discomfort,  they  open  the  doors  and  windows, 
and  very  seldom  shut  off  any  heating  sur- 
face or  reduce  materially  the  coal  consump- 
tion. Too  often  such  neglect  is  based  on  the 
idea  that  exhaust  steam  is  of  no  value,  aN 
though  in  making  it  about  nine-tenths  of  all 
the  fuel  burned  was  required,  and  in  wasting 
it  this  nine-tenths  is  wasted.  Automatic 
temperature  regulation  is  at  present  vitally 
responsible  for  increased  efficiencies  in  manu- 
facturing processes,  particularly  as  regards 
the  saving  in  time.  It  has  made  possible  the 
drying  of  lumber  in  months  where  it  form- 
erly took  years.  It  has  simplified  greatly  the 
production  of  many  sorts  of  prepared  food — 
such  as  is  being  sent  abroad  for  the  army — 
and  has  shortened  materially  the  time  re- 
quired in  such  preparaftion.  It  should  not  be 
forgotten  that  the  application  of  automatic 
temperature  regulation  in  manufacturing 
plants  usually  results  in  the  release  of  labor 
which  could  be  used  for  other  purposes.  It 
is  no  uncommon  thing,  where  automatic  tem- 
perature regulation  is  not  installed,  to  see  a 
man  devoting  his  entire  time  to  the  manipu- 
lation  of   the   heating   system   and   the   win- 


dows or  to  the  valves  governing  the  tem- 
peratures for  certain  processes  of  manu- 
facture. 

The  cost  of  heating  buildings  supplied 
from  an  outside  source,  especially  when  steam 
is  used,  is  nearly  always  materially  reduced 
by  installing  automatic  temperature  regula- 
tion. With  such  systems  of  heating,  the 
occupants  control  the  temperature  in  the 
easiest  way,  which  is  to  open  the  windows, 
and  seldom  turn  off  the  heat.  When  the 
coal  is  burned  on  the  premises  a  natural  hu- 
man instinct  to  reduce  labor  as  much  as 
possible  tends  to  some  extent  to  prevent 
waste. 

Only  a  few,  certainly  not  over  one  in  ten 
of  the  residences  in  this  country  have  auto- 
matic temperature  regulaition,  despite  the 
very  simple  and  inexpensive  devices  which, 
operating  on  the  draft  dampers  of  the  heat- 
ers, will  prevent  any  overheating  and  will 
even  insure  the  maintenance  of  a  reduced 
temperature  during  the  night  without  any 
special  adjustment. 

In  buildings  having  warm  air  furnaces  for 
supplying  heat,  automatic  temperature  regula- 
tion, since  it  prevents  to  a  great  ex?tent  any 
hard  firing  unless  ample  cold  air  is  being 
admitted  or  unless  the  building  requires  the 
heat,  will  make  for  longer  life  in  fireboxes, 
grates,  etc.  In  such  installations,  also,  for 
the  same  reason,  there  will  be  materially  less 
danger  of  fire  from  overheated  parts  of  the 
apparatus. 

A  fair  share  of  all  of  the  public  buildings 
are  equipped  with  automatic  temperature  reg- 
ulaition, particularly  those  buildings  having 
mechanical  ventilation.  This  is  done  not  only 
because  fuel  economy  is  sought,  but  also  be- 
cause, with  such  ventilation  very  rapid  air 
changes  are  necessary  and  manual  temperature 
control  is  impossible.  There  is  a  decided 
tendency  to  install  automatic  temperature 
regulation  for  street  and  railway  cars,  in 
order  to  take  the  fullest  advantage  of  the 
heat  given  off  by  the  occupants. 

Practically  all  air  conditioning  apparatus 
wherever  installed,  if  successful,  has  auto- 
matic temperature  regulation  in  connection 
with  the  humidity  control.  Hot  water  do- 
mestic service  heater«  in  public  buildings  are 
usually,  when  heated  by  steam,  provided 
with  automatic  temperature  control.  We  be- 
lieve that  comparatively  few  such  heaters 
for  residences  and  manufacturing  plants  are 
so  controlled,  though  very  simple  and  eco- 
nomical devices  for  the  purpose,  operating 
on  the  heater  drafts,  are  available. 

AUTOMATIC     CONTROL     IN     OPERATION     HALF     OP 
TIME. 

We  believe  that  where  automatic  tempera- 
ture control  is  installed,  the  device  will  be 
in  operation  limiting  the  emission  of  heat  and 
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the  waste  of  fuel  for  fully  cyne-half  fwf 
the  time  during  which  the  heating  apparatus 
is  fired. 

It  is  unfair  to  claim  from  this  a  fuel  say- 
ing of  50%,  of  course,  since  all  sorts  of  heat- 
ing plants  reflect  at  the  fire  rather  sluggishly 
the  conditions  in  the  building.  With  electrical 
heating,  the  saving  is  nearly  directly  in  pro- 
portion to  the  hours  turned  off.  With  steam 
heating  there  is  a  constant  heat  loss  from 
the  pipes,  and  when  the  steiaLiii  is  turned  on  a 
cool  radiator  the  rate  of  condensation  mo- 
mentarily is  excessive.  When  steam  is  turned 
off  from  all  the  radiators  or  a  large  percent- 
age of  them,  the  pressure  at  the  boiler  in- 
creases rather  slowly,  and  while  such  pressure 
increase  is  reflected  ultimately  in  the  rate  of 
fuel  consumption,  it  mky  be  many  minutes 
after  the  radiators  are  closed.  With  hot  air 
heating  in  residences,  for  instance,  where  the 
temperature  is  controlled  by  the  draft  damper, 
even  though  the  draft  be  decreased  it  will 
take  some  minutes  for  any  decreased  combus- 
tion rate  to  be  manifest. 

Observations  of  many  different  types  of 
automatic  temperature  control,  under  varying 
conditions,  and  all  available  tests  of  such  S3rs- 
tems  indicr.te  strikingly  that  in  order  to 
maintain  closely  any,  fixed  temperature  there 
must  be  an  almost  continuous  movement  of 
the  dampers  or  valves.  Such  persistent  and 
continuous  adjustment  by  hand  is  well  nigh 
impossible. 

RECORDS    OF    ACTUAI,    SAVINQS. 

The  following  are  some  well  authenticated 
records  of  actual  savings: 

1.  Test  by  F.  A.  DeBoos  in  Kansas  City, 
Mo.,  in  an  office  building,  heated  by  direct 
steam.  (Proceedings  of  The  American  So- 
ciety of  Heating  and  Ventilating  Engineers.) 
The  steam  was  shut  off  63%  of  the  time  be- 
tween 8:00  a. m.  and  6:00  p.m.  during  Feb- 
ruary, with  an  outside  temperature  of  29** 
although  the  temperature  inside  was  main- 
tained at  70**,  These  observations  also  indi- 
cated that  the  valve  must  be  opened  and 
closed  around  2,500  times  during  a  heating 
season,  holding  the  room  temperature  within 
a  range  of  one  degree  from  the  point  de- 
sired. 

2.  Simultaneous  tests  of  the  temperature 
and  condensation  of  two  buildings  of  prac- 
tically equal  size  at  the  University  of  Illinois 
(Prof.  A.  C.  Willard)  show  a  consistent  de- 
crease in  the  amount  of  steam  required  by 
the  automatically-controlled  building  as  the 
outside  temperature  increased,  while  the  man- 
ually-controlled building  became  too  warm  as 
the  outside  temperature  increased,  •  with  very 
little  decrease  in  the  amount  of  steam  used. 
A  saving  of  17%  of  the  steam  required  was 
made  at   the   university,   by  maintaining  70** 


rather   than    75°.    The    exact   percentage    of 
saying  possible  is. difficult  to  prove. 

3.  Consistent  observation  extending  over 
many  years,  by  the  boards  of  education  at 
Toledo,  Ohio,  Erie,  Pa.,  Kansas  City,  Mo., 
and  other  places  where  buildings  of  similar 
type  and  size  are  equipped  with  similar 
heating  systems  but  with  and  without  auto- 
matic temperature  regulation,  show  an  aver- 
age saving  of  around  15%  of  the  total  fud 
consumption  per  season  by  using  automatic 
temperature  regulation. 

4.  The  introduction  of  automatic  tempera- 
ture regulation  to  street  cars,  as  shown  by 
tests  made  by  the  Chicago  Railways  Com- 
pany and  which,  since  electric  heating  was 
used  were  easily  computed,  show  a  saving 
by  preventing  overheating  of  well  over  50%. 
This  saving  computed  on  the  basis  of  3  lbs. 
of  coal  per  kw.-hr.  means,  for  the  50,000 
electrically-heated  cars  in  the  United  States, 
a  saving  of  nearly  750,000  tons  of  coal  per 
season. 

5.  A  two-weeks  tesi  was  conducted  in  a 
residence  at  Overbrook,  Pa.,  supplied  by  a 
central  heating  plant  The  first  week  die 
plant  was  operated  under  hand  control,  and 
required  an  average  of  2,180  lbs.  of  steam 
per  day  (measured  by  condensation).  Dur- 
ing the  second  week  the  house  was  under 
automatic  control,  and  the  average  amount 
of  steam  consumed  per  day  was  1,500  lbs. 
During  these  two  weeks  the  average  outdoor 
temperature  was  practically  the  same.  This 
shows  a  saving,  therefore,  of  680  lbs.  of 
steam  per  day,  or  at  50c  per  1,000  lbs,  34c 
per  day  (American  Radiator  Company).  The 
saving  is  over  31%. 

6.  F.  W.  Ballard  in  a  paper  read  before 
the  Ohio  Society  of  Mechanical  and  Elec- 
trical Steam  Engineers,  "describes  a  central 
heating  plant  operating  at  Cleveland,  equipped 
with  automatic  temperature  control.  To 
quote  from  his  statement:  "This  has  been 
found  in  some  cases  to  reduce  steam  con- 
sumption by  as  much  as  25%  to  30%." 

7.  Automatic  temperature  regulation  in- 
stalled on  the  heating  plant  in  the  First  Na- 
tional Bank  Building  at  Peoria,  111.,  showed 
a  saving  of  approximately  33yi%  in  a  test 
extending  over  a  period  of  eight  months  as 
compared  with  the  corresponding  months  of 
the  previous  winter.  The  test  was  conducted 
and  the  statistics  were  compiled  by  H,  R. 
Wetherell  of  the  National  District  Heating 
Association.  The  net  saving  in  this  building 
for  the  year  was  $158.95,  which  was  con- 
siderably more  than  the  cost  of  the  very  sim- 
ple, self-contained  type  of  automatic  control 
installed. 

8.  H.  A.  Woodworth,  M.  E.,  Merchants 
Heat  &  Light  Company,  Indianapolis,  Ind., 
made    a    seven-day    comparative    test    on    a 
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building  with  and  without  automatic  tem- 
perature regulation,  and  developed  a  saving 
of  about  35%  in  steam  consumption  through 
the  introduction  of  the  regulating  equipment. 
9.  A  large  store  at  Hartford,*  Wis.,  heated 
by  steam  from  a  central  station,  and  so 
having  ready  means  of  measuring  the  con- 
densation, saved  nearly  $200.00  in  one  seasoki 
by  installing  a  single  unit  automatic  tempera- 
ture regulator. 

COSTS. 

The  cost  of  installing  automatic  tempera- 
ture control  to  an  existing  plant  varies,  of 
course,  with  the  conditions.  In  manufactur- 
ing buildings,  it  is  often  possible  to  control  a 
large  number  of  heating  units  in  the  same 
room  with  one  thermostat.  While  perh^s 
not  so  minute  regulation  will  have  thus  be  ac- 
complished, a  general  condition  will  be  at- 
tained of  preventing  overheating. 

Where  the  building  is  considerable  in  size 
and  has  many  rooms,  a  system 'of  regulation 
having  many  units — such  as  the  type  using 
compressed  air  as  motive  power— or  an 
electrical  system,  is  least  expensive  and  most 
satisfactory.  With  its  control  of  each  unit 
of  radiation,  varying  the  amount  of  heat  as 
the  varied  exposure  and  heat  source  condi- 
tions of  the  building  require,  such  a  plant 
must  reach  a  high  efficiency.  Maintenance 
seems  to  cost  annually  not  to  exceed  2%  of 
the  ,cost  of  the  plant. 

For  buildings  having  but  one  or  two  rooms, 
and  for  residences  of  reasonable  size,  how- 
ever heated,  single-unit  regulators,  which 
may  be  self-contained,  or  electric  or  mechani- 
cal, give  satisfactory  results  and  the  main- 
tenance cost   is  negligible. 

It  may  be  roughly  stated  that  a  good  sys- 
tem of  automatic  temperature  regulation  may 
be  installed  in  a  building  for  from  5%  to 
10%  of  the  cost  of  the  heating  plant. 

CONCLUSIONS. 

The  installation  of  automatic  temperature 
regulation,  or  system  for  prevention  of  ex- 
cess temperature,  is  a  justifiable  inve9tment 
for  all  heating  systems  inasmuch  as  it  very 
positively  contributes  to: 

1.  Conservation  of  fuel. 

2.  Improvement   in   health. 

3.  Gain  in  personal  efficiency. 

Those  installations  in  which  it  is  particu- 
larly a  desirable  and  wise  addition  are: 

1.  All  manufacturing  plants  in  which  a 
temperature  of  60**  F.  or  higher  is  main- 
tained. 

2.  All  offices. 

3.  All  residences.  For  the  smaller  resi- 
dences the  t3rpe  which  has  but  one  ther- 
mostat, operating  on  the  heater  drafts, 
gives   excellent   results. 


4.  All  buildings  heated  from  central  sta- 
tions,' and  particularly  those  having 
steam  service.  For  many  of  these  the 
single  unit  type  of  control  is  ample. 

5.  All  buildings  having  mechanical  ventilation. 
The  air  changes  are  so  rapid  and  involve 
such  quick  temperature  fluctuations  that 
automatic  temperature  regulation  is  im- 
perative from  the  comfort  standpoint  as 
as    for   many   other    reasons. 

6.  All  service  hot  water  heaters,  partic- 
ularly those  having  coils  whicb  are  sup- 
plied with  steam.  The  savings  to  be 
made  are  very  great.  Prevention  of 
scalding  is  positive.  Steam  supply  to 
the  coils,  or  the  drafts  of  the  coal  fired 
heater,  or  the  supply  to  the  gas  fired 
heater  may  be  controlled  by  automatic 
devices  limiting  the  temperature  of  the 
water. 

7.  All  manufacturing  processes  in  which 
the  exact  control  of  the  moisture  con- 
tained in  the  air  and  the  .temperature  of 
any  of  the  materials  are  of  importance. 

8.  AH  railway,  elevated  or  street  cars  used 
for  transporting  human  beings,  particu- 
larly those  heated  by  electricity. 

For  data  incorporated  in  this  report  ac- 
knowledgment is  due  to  Dr.  E.  V.  Hill,  of 
the  Chicago  Department  of  Health,  to  A.  R. 
Root,  of  the  American  Radiator  Co.,  Chica- 
go, and  to  H.  W.  Ellis,  of  the  Johnson 
Service  Co.,  Milwaukee,  Wis. 

The  committee  submitting  the  foregoing 
report  is  made  up  of  Samuel  R.  Lewis,  chair- 
man; F.  F.  Aldridge,  L.  P.  B^eckenridge, 
F.  A.  De  Boos,  H.  A.  Harris,  M.  C.  Honey- 
well, F.  W.  Powers,  H.  W.  Swea^t,  W.  S. 
Timmis  and  A.  C.  Willard. 


Iowa    State    Fuel    Administrator    on    Fuel 
Waste.  . 

"It's  the  waste — the  unconscious,  often  un- 
conscionable waste — of  fuel  in  our  homes 
that  we  must  overcome  now,"  declared 
Charles  Webster,  the  Iowa  fuel  adminis- 
trator, in  a  recent  interview  given  to  a 
representative  of  the  Des  Moines  Register. 

"It  isn't  the  poor  who  waste  fuel,"  said 
the  fuel  administrator,  "nor  is  it  the  busi- 
ness man.  In  office  buildings  and  stores,  as 
well  as  in  factories,  the  heating  is  done  with 
reasonable  economy.  The  business  man 
counts  the  cost.     It  is  in  ouV  homes. 

"Last  winter  while  calling  on  a  neifi^hbor, 
the  conversation  turned  to  the  war  and  fuel. 
I  had  noticed  the  house  was  overheated,  so 
I  remarked:  "You  seem  to  have  'fuel  to 
burn' — your  home  seems  opressively  warm.* 
'That's  the  trouble  with  our  furnace;  it's 
either  too  hot  or  too  cold,'  replied  the  lady 
in    a   despairing   tone,   as    if    it   was   the   act 
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of  God  whether  her  house  was  too  warm  or 
cold.  Where  is  your  thermometer?'  I 
asked.  She  kept  that  outdoors  to  show  the 
outdoor  weather,  she  said.  She  didn't  need 
it  in  the  house,  because  it  was  easy  enough 
to  tell  when  she  was  warm  or  cold. 

"Haven't  you  a  heat  control  of  some 
kind?"  YeSy  they  had  a  chain  that  con- 
nected with  the  dampers  of  the  furnace,  but 
she  never  used  the  chain  until  it  got  either 
too  hot  or  too  cold  for  comfort — and  of 
course,  she  couldn't  sit  there  all  the  day 
moving  that  chain  up  and  down. 

•That,"  said  Mr.  Webster,  "is  the  case  in 
thousands  of  homes.  The  house  is  either 
very  warm  or  uncomfortably  cold.  When  it 
goes  over  68°  F.,  you  are  wasting  fuel  and 
when  you  get  the  house  cold,  the  tendency  is 


to  waste  fuel  to  get  it  back  to  a  comfortable 
temperature  again. 

"Thermostats  that  regulate  the  damper  tnd 
draft  of  furnace  or  boilers  are  so  cheap, 
considering  the  amount  of  fuel  saved,  that 
every  home  ought  to  have  one.  Any  builder 
will  tell  you  that  a  thermostat  is  as  essential 
to  making  a  house  'modem'  as  a  bathtub- 
all  new  'modern'  houses  are  using  them. 
They  can  be  installed  on  any  kind  of  a  heat- 
ing plant  in  any  old  house — and  in  one  sea- 
son they  make  good  the  cost  in  fuel  saved 

'*The  first  questions  I  ask  a  man  when  he 
complains  to  me  about  fuel  is:  'How  much 
do  you  waste?  Have  you  got  a  heat  con- 
trol on  the  heating  plant  in  your  home?'  I 
figure  we  could  save  10%  to  15%  on  our 
fuel    if   we   all   used   thermostats." 


MODERN  PRACTICE  m  VAPOR  HEATING 


VI.— Th«  Mounb  System. 

Editor's  Note, — for  the  purpose  of  this  series  of  articles,  a  vapor,  vacuum,  vapor- 
vacuum,  vacuum-^apor,  atmospheric,  modulated  or  thermograde  system  of  heating  will  be 
considered  as  any  system  in  which  the  steam  pressure  ordinarily  carried  is  practically  at 
atmosphere,  or  slightly  below,  or  in  which  the  returns  are  open  to  the  atmosphere  and 
where  no  pump  or  other  positive  mechanical  device  is  employed  to  pull  back  the  returns. 


The  Moline  system,  which  has  been  de- 
veloped by  the  Moline  Vacuum- Vapor  Heat- 
ing Co.,  Voline,  111.,  possesses  some  unique 
features  not  encountered  in  any  of  the  other 
systems  previously  discussed.  One  of  these 
innovations  is  the  use  of  a  lock-shield  globe 
valve  on  the  return  end  of  each  radiator  and 
another  is  the  use  of  an  ejector  fitting  to  pro- 
duce a  pull  on  the  return  linos  of  greater 
intensity  than  can  be  secured  by  simply  open- 
ing the  return  line  to  the  atmosphere  or  even 
by  connecting  the  air-vent  line  to  the  chim- 
ney and  employing  the  chimney  draft. 

The  piping  system,  of  which  a  typical  ar- 
rangement is  illustrated  in  Fig.  2,  consists 
of  a  two-pipe  arrangement,  the  steam  line 
carrying  the  steam  or  vapor  from  the  boiler 
to  the  radiators  and  the  return  line  carrying 
the  air  and  condensation  from  the  radiators 
back  to  the  boiler.  At  that  point  the  water 
enters  the  boiler  and  the  air  is  drawn  into 
the  ejector  fitting  which  discharges  a  mixture 
of  air  and  steam  into  the  condenser.  Here 
the  steam  is  condensed,  the  water  finding  its 
way  back  to  the  boiler  by  way  of  the  con- 
denser drip  (through  a  check-valve,  along 
with  the  condensation  from  the  return  line), 
the  air  going  out  of  the  system  through  the 
special   air  trap   and  vacuum   valve. 

The  Moline  system,  while  advocating  the 
use  of  hot-water  radiators,  does  not  consider 


their  use  absolutely  necessary;  in  a  large 
number  of  cases  where  old  systems  employ- 
ing steam  radiators  have  been  remodeled  the 
old  radiators  have  been  allowed  to  remain. 
Of  course  the  use  of  steam  radiators  makes 
it  necssary  to  place  the  control  valve  at  the 
bottom  and  for  this  reason  alone  the  hot- 
water  type  is  preferable. 


VIG.  1.— liOUNE  RADIATOR  SUPPLY   VAI,VB. 
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The  radiator  supply  valves,  which  are  illus- 
trated in  Fig.  1,  resemble  a  common  globe 
valve  in  which  a  slotted  sleeve  has  been 
placed  around  the  disc  so  that  the  disc  will 
open  these  slots  or  ports  gradually  as  it 
rises    past    the    openings.    The    number    of 


jet,  this  suction  drawing  out  the  air  from 
the  return  lines  and  discharging  the  mixture 
into  the  condenser.  The  connecting  of  this 
ejector  near  the  point  where  the  steam  main 
drops  down  under  the  water  line  takes  the 
place  of  an  air  valve  at  this  point. 


aAatm 


XV, 


FIG  2.  TYPICAI^  LAYOUT  OF  liOLINE  SYSTEM. 


slots  in  the  sleeve  determine  the  quantity  of 
steam  which  will  flow  for  a  given  rise  of  the 
disc  and  the  sleeves  are  arranged  and  sized 
so  as  to  suit  any  size  of  radiator. 

The  radiator  return  valves  are  all  ^-in. 
and  are  of  the  lock-shield  type,  as  illustrated 
in  Fig.  3.  They  arc  also  provided  with  an 
interior  sleeve  having  small  perforations 
which  allow  the  water  and  air  to  pass  with- 
out permitting  the  loss  of  an  undue  amount 
of  steam.  Being  adjustable  these  valves  may 
be  set  to  suit  any  condition  of  service  and 
will  also  permit  the  shutting  off  of  the  radi- 
ator and  its  connections  in  case  of  a  leak  or 
a  broken  section. 

Probably  the  most  important  item  in  the 
whole  system  is  the  little  steam  ejector  which 
is  operated  by  the  steam  or  air  pressure  at 
the  end  of  the  supply  main  just  before  it 
drops  down  to  enter  the  boiler  return.  The 
arrangement  of  the  device  is  shown  in  Fig. 
4  which  illustrates  how  the  steam  or  air 
under  pressure  in  the  steam  line  blows  out 
through  the  nozzle  of  the  ejector  fitting, 
creating,  by  its  velocity,  a  suction  around  the 


The  steam  used  to  operate  this  device  is 
condensed  in  the  condenser  coil  and  there 
gives  up  its  heat.  This  heat  is  oftentimes 
made  use  of  in  a  desirable  way,  the  most 
common  being  the  partial  heating  of  the 
cellar  by  placing  the  condenser  coil  on  the 
ceiling. 

The   air  trap,   with   which    is   combined  a 
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FIG.  3.— MOUNE  RADIATOR  RETURN  VAtVE. 
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FIG.  4.— SECTIONAI.  VIEW  OF  EJECTOR. 

vacuum  valve,  is  shown  in  Fig.  5,  the  opera- 
tion being  a^  follows: 

AIR    VALVK    AN    ENORMOUS    V«NT   VALVB. 

.  The  air  valve  itself  is  simply  an  enormous 
vent  valve  (when  compared  to  the  minute 
openings  obtained  with  the  ordinary  auto- 
matic air  valve)  and  operates  "by  the  ex- 
pansion and  contraction  of  the  air  contained 
in  a  float  with  an  open  bottom;  no  expansion 
post  or  volatile  liquid  is  used  in  this  trap. 
The  trap  allows  the  air  to  discharge  into  the 
pipe  shown  on  which  is  places)  the  vacuum 
valve.  The  function  of  this  valve  is  to  close 
off  and  prevent  the  return  of  air  into  the 
system  whenever  the  pressure  falls  below 
that  of  the  atmosphere. 

In  sizing  the  piping  for  this  system  the 
schedule  shown  in  Table  I  may  be  used  if 
the  length  of  the  mains  does  not  exceed  100 
it.  Each  elbow  should  be  counted  as  10  ft. 
additional   run. 

No  horizontal  supply  branch  is  reduced  to 
less  than  1-in.  and  no  horizontal  return 
branch  to  less  than  ^-in.,  while  all  supply 
mains  are  made  2-in.  or  over.  The  sizes  of 
risers  are  ordinarily  made  at  least  one  size 
larger  than  the  radiator  valve  and,  if  there 
are  turns  in  the  line,  they  arc  made  two 
sizes  larger,  the  increase  being  made  im- 
mediately below  the  radiator  valve. 
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Current  Heating  and  Ventilat'ng  Literature. 
Umier  this  heading  is  published  each  mcntk  m 
index  to  the  important  articles  on  the  subject  ef 
heating  and  ventilation  that  ftave  appeared  in  m 
columns  of  our  contemporaries,  Coptes  of  any  ef 
the  journals  containing  the  articles  mentioned  maj 
be  obtained .  from  Tri  Hsatimo  aito  VtMTXx^Tive 
Macazins  on  Receipt  of  the  stated  price. 

Workshops 

Heating  and  Ventilation  of  Workshops- 
Ills.  120Qw.  Engr— July  5,  1918.  Arrange- 
.ment  of  a.  -  low-pressure  hot-water  sjrstcm 
with  reinforced  circulation.    40c. 

Steam-Heating      of      Workshops      2000  w. 

Mech   Wld May   17,    1918.    The   principal 

factors  involved.    40c. 

Steam  Hbating 

Dripping  One-Pipe  Steam-Heating  Sys- 
tems. Albert  L.  Baum.  Ills.  1200  w.  Power- 
Aug.  6,  1918.  Measures  that  will  tend  to 
obviate  all  forms  of  noises  and  render  quick 
heating  an  easy  matter.    20c. 


FIG.   5— AIR  TRAP  USED  WITH  MOUNE  SYS- 
TEM. 


Heating  Engineers  Nominate  New  Officers. 

The  following  ticket  for  officers  of  The 
American  Society  of  Heating  and  Ventilat- 
ing Engineers  has  been  named  by  the  so- 
ciety's nominating  committee,  P.  H.  ScwarA 
chairman : 

President.   Walter   S.   Tinimis. '  New  Yorit 

First  vice-president.  Dr.  E.  Vernon  Hill, 
Chicago. 

Second  vice-president,  M.  F.  FranUin, 
Philadelphia. 

Council:  F.  R.  Still,  Detroit;  Howard  H 
Fielding,  Denver,  Col.;  Champlain  L.  RilcT- 
New  York;  Fred  W.  Powers,  Chicago; 
Frank  G.  Phegley,  Cleveland;  Robert  W. 
Pryor,  Jr.,  New  York;  Harry  E.  Gerrish, 
Minneapolis;  and  George  B.  Nichols,  Al- 
bany. N.  Y. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


47 


M  (DOUNG^REfRKMnOli 


aoaifcs  or  rotfux 


ftHrRIGCKA  T/O// 


Cbo/iftf  Co*/ 


"iffj.^l4!.-'v'..t;-J.M'  ' -^   ■:      J.    -  ..•..''•.;".    -..ffi 


THE  ARCTIC  POWNALL  SYSTEM  OF  ICE 

MAKING 


It  is  almost  impossible  to  consider  refrig- 
eration work  without  including  its  applica- 
tion to  ice  making ;  -  not  necessarily^  to  the 
large  artificial  ice  plants  but  at  least  to  small 
building  and  group  building  installations. 
As  there  is  less  likelihood  in  such  plants  of 
having  expert  ice  employees  and  owing  to 
the  probability  that  the  persons  so  utilized 
from  time  to  time  will  do  this  work  somewhat 
as  a  side  issue,  along  with  their  other  more 
engrossing  duties,  it  is  most  essential  to  make 
the  handling  of  the  artificial  ice  as  easy  as 
possible  and  to  make  the  production  of  a  fine 
clear  and  sparkling  product  assured  without 
an  undtie  amount  of  attention  in  the  interim. 
One  of  the  most  successful  methods  of  pro- 
ducing clear,  sparkling  ice  with  the  minimum 
amount   of  labor  and  the  maximum  amount 


of  facility  is  embraced  in  the  Arctic- Pownall 
system,  a  brief  outline  of  which  is  covered 
in  this  article. 
.  The  plan  shown  in  Fig.  1  is  that  of  the 
freezing  tank,  the  one  illustrated  being  of 
35  tons  capacity  and  utilizing  300-lb.  cans. 
The  sections  of  the  tank  at  the  top  show  (low 
the  ckns  are  arranged — sixty  to  a  section  and 
six  cans  wide  by  ten  cans  long.  The  circu- 
lation of  the  brine  is  indicated  by  the  arrows 
but  the  exact  manner  in  which  this  is  ac- 
complished is  more  readily  understood  by 
reference  to  Fig.  2  which  is  a  general  cross 
section  of  the  freezing  room. 

The  vertical  centrifugal  pump  P*  at  one  end 
of  the  central  canal  picks  up  the  brine  and 
discharges  it  through  the  brine  cooler  BC 
where    it    is    cooled;    this    same    pump    also 
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FIG.  1.— PI.AN  OF  FREEZING  TANKS  USED  WITH  ARCTIC-POWNALI.  SYSTEM. 
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maintains  a  slightly  higher  level  in  the  cen- 
tral dischaiige  canal  so  that  the  brine  flows 
by  gravity  from  this  central  canal  down 
through  the  lower  openings  into  the  various 
sections.  After  entering  the  sections  the 
brine  flows  along  past  the  cans  located  on 
one  side  of  the  middle  baffle  and  around  the 
end,   returning  on   the   opposite  side   of   the 


same  time,  warm  the  brine  to  about  36*  F. 

The  brine  warmed  to  ZS"^  loosens  the  grip 
of  the  ice  on  the  cans  and  the  ice  is  hoisted 
from  the  can  by  a  hand  hoist,  tadde,  or 
other  means,  a  lifting  rod  being  frozen  into 
the  center  of  the  top  of  the  ice  cake  for  this 
purpose.  As  soon^  as  the  ice  is  removed  by 
the  opening  of  one  valve  all  the  cans  in  the 
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FIG.  2.— CROSSSECTION   OF   FREEZING   ROOM. 


baffle;  thus  all  the  cans  are  brought  into 
the  direct  path  of  the  brine  flow.  The  brine 
then  flows  out  of  the  upper  connection  be- 
tween the  section  and  the  central  trough 
which  forms  the  return  channel.  The  pro- 
peller pump  takes  its  suction  from  the  re- 
turn channel  discharging  the  brine  through 
the  cooler  into  the  feed  channel  and  thus 
begins  the  second  round  of  the  cycle. 


section  are  simultaneously  refllled  with  water, 
the  cold  brine  valve  is  opened  and  the  sec- 
tion is  ready  to  freeze  the  new  charge  of 
water. 

In  the  freezing  process  to  produce  clear  ice  a 
certain  amount  of  air  must  be  frozen  into 
the  ice  and  the  impurities  (which  are  frozen 
out  as  the  water  solidifies  and  which  are 
driven  toward  the  center  of  the  can  some- 


HOW  THE  ICS  IS  REMOVED. 

The  ice  cans  used  in  this    , 
system    are    not    removable; 
instead    they    are    fixed    in 
permanent    position    and    so 
remain. 

When  a  section  has  be- 
come frozen  the  cold  brine  is 
cut  off  and  the  ice  is  per- 
mitted to  temper.  In  the 
meantime  a  recharge  of 
water  for  filling  the  cans 
immediately  after  the  ice  is 
removed  has  been  run  into 
a  storage  tank.  The  brine 
in  the  section  or  unit  ready 
to  be  pulled  is  then  circu- 
lated through  the  coils  in 
the  storage  tank  which  cools 

off    the    incoming    water    to   piQ.  3.— DETAII,   OF   TANK   CONSTRUCTION  AND   PIPING  CON- 
about     42*  F.     and,     at     the  NBCTIONS. 
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times   producing    a    hard    and    bitter    "ore") 


must  be  >?otten  i ' 
congealed. 

Thi-    ;      accoin 
pi()C    cull    (!(  li'  "I 
bot-'orn    -  n:-  u-   i  < 
\\  itii    \va  <-^    i- 


I  <>l 


the 


iuWy 


frame  is  used  upon  which  the  cans  are  sup- 
ported, the  frame  being  carried  by  heavier  I 
l)eams.     The  cans  are  bolted  tight  to  the  tec 

ions   nnd   a    special   gasket   is   used   between 


the    can    and 


b.  ..uin   o:" 


FIG.  4.- 


-VIEW  OF  FREEZING   ROOM   WITH   SOME  OF  CAN   TOPS 
OPEN. 


"he  iron.  After  testing  with 
al  -nsiilating  compound  is 
ii    flows    evenly    around    the 


iie    romprcssed    air    used 

\A  V  in  quan.ity  from  a 

m      nium  of  about  0.3  cu.  ft. 

mii  ute    per    can    up    to 

o   cu.    ft.   at   the   beginning 

< " .'    the    freeze    where    very 

1  mI     water     is    encountered. 

A      r  tlie  formation  of  1-in. 

ice.  all  around  the  lower 

e    can    be    used    for    the 

I     ance      of      the      freezing 

work. 

A  view  of  the  freezing- 
'f>nm  with  some  of  the  can 
tops  open  is  shown  in  Fig. 
A.  the  valve  stems  sticking 
;^l(ue  ihe  floor  being  to 
c  niro'  thft  brine  flow  to  the 
\a  .cjus    sections. 


A  detail  of  the  tatik  con<Ntruction  a^d  the 
pipini;  oiMU't  'Mils  i.,i-  line  i>  sIkjuii  n  i':g. 
3.  I  will  i>c  in»  t'd  ilia'  the  air  hea«ler  is 
'H!!  cj*>  e  np  niui.  r  the  floor  of  the  freez- 
ing room  and  lliat  the  branches  (which  are 
made  of  copper  tubing)  drop  down  at  each 
can  and  connect  to  the  branch  from  the 
water   header   which   is   run   below   the   cans. 

The  method  of  removing  the  core  before 
it  is  frozen  inio  the  cake  is  as  follows: 

Af  ei  filling  the  cans  with  water  and  turn- 
ing on  the  compressed  air  which  is  main- 
tained at  %bout  3  lbs.  pressure  in  the  pipe 
the  bubbles  maintain  a  constant  agitation  in 
their  rising  up  through  the  can  thus  washing- 
oflF  the  surface  of  the  forming  ice  and  pre- 
venting the  impurities  lodging  thereon.  As 
the  bottom  of  the  cans  is  exposed  to  the 
cold  brine  the  ice  forms  first  on  the  sides, 
gradually  extending  toward  the  center,  the 
top  and  bottom  following.  When  the  ice 
has  frozen  so  as  to  leave  only  about  10  Ib.s. 
of  water  in  each  can  this  water  is  allowed 
to  drain  oflF  by  opening  a  waste  valve  on  the 
filling  pipe.  Thus  all  the  water  which  might- 
go  to  form  an  impure  core  in  the  cake  is 
run  off  and  the  cans  are  then  refilled  with 
fresh  water  from  the  filling  pipe.  It  is 
claimed  that  this  scheme  eliminates  98%  of 
the  impurities  in  the  water  and  as  all  the 
cans  in  a  section  can  be  drained  and  refilled 
simultaneously  the  labor  of  so  doing  is  very 
small. 

To  keep  the  brine  from  leaking  through 
around   the   bottom  of   the  cans   a  tee   iron 


Notes. 


On  electrically-operated  units  a  "Mono- 
gram" circuit  breaker  can  be  installed  so  as 
to  automatically  stop  the  compressor  when- 
ever the  pressure  unduly  rises.  This  circuit 
breaker  is  made  by  the  Refrigerating  Special- 
ties Co.,  9  So.  Clinton  St.,  Chicago,  111. 

The  De  La  Vcrgne  Machine  Co.,  New 
York,  makes  a  specialty  of  high-speed  am- 
monia compressors  for  direct  connection  to 
oil,  gas  or  high-speed  engines  or  to  electric 
motors.  The  advantages  for  such  an  ar- 
rangement are  claimed  to  be  a  saving  in 
power  of  about  10%,  sometimes  running  as 
high  as  15%  to  20%,  a  reduction  in  space 
of  about  40%  and  a  cutting  down  of  the  cost 
of  engine-room  equipment  of  about  10%. 

C.  G.  Tagliabue  Mfg.  Co.,  has  issued  a 
new  catalogue  No.  370-R  which  is  a  handy 
reference  book  on  indicating  and  recording 
thermometers  for  ice  and  refrigeration  plants. 


New   Incorporations. 

Lawler  Tank  Heater  Co.,  Peoria,  111., 
capital  $100,000.  Incorporators:  S.  B.  Adel- 
man,  F.  F.  Mendenhall  and  L.  Adelman. 

New  York  Blower  Co.,  East  Orange, 
N.  J.,  has  been  organized  by  Emil  A.  Briner 
to  manufacture  blowers,  etc.  Ofhces  have 
been  opened  at  370  Central  Avenue,  East 
Orange. 
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Circular  No.  21. 

As  a  matter  of  record  the  restrictions  of 
the  now  famous  "Circular  No.  21"  of  the 
Priorities  Division  of  the  War  Industries 
Board  on  "Non-War  Construction"  are  given 
herewith.  The  circular  is  addressed  to  all 
manufacturers,  jobbers,  distributors,  dealers 
and  consumers  of  building  materials.  After 
reciting  the  resolutions  on  which  the  Priori- 
ties Board  had  based  its  general  policy. 
Circular  No.  21   continues  as   follows; 

That  all  interested  in  the  manufacture 
and  sale  of  building  materials,  as  well  as 
those  interested  in  building  projects  of  every 
character,  may  have  a  clear  definition  of  or  a 
ready  means  of  ascertaining  ^he  uses  to  which 
such  materials  may  be  put,  and  be  advised 
of  building  projects  which  may  be  prosecuted 
during  the  war  with  the  approval  of  the 
War  Industries  Board,  this  circular  is 
issued. 

Structures,  roads,  or  other  construction 
projects  falling  within  the  following  classi- 
fications are  hereby  approved,  and  no  per- 
mits or  licenses  will  be  required  therefor: 

(1)  After  having  first  been  cleared  and 
approved  by  the  War  Industries  Board,  those 
undertaken  directly  by  or  under  contract 
with  the  War  Department  or  the  Navy  De- 
partment of  the  United  States  or  the  United 
States  Shipping  Board  Emergency  Fleet 
Corporation,  the  Bureau  of  Industrial  Hous- 
ing and  Transportation  of  the  United  States 
Department  of  Labor,  or  the  United  States 
Housing  Corporation. 

(2)  Repairs  of  or  extensions  to  existing 
buildings  involving  in  the  aggregate  a  cost 
not  exceeding  twenty-five  hundred  dollars 
($2,500). 

(3)  Road>yays,  buildings,  and  other  struc- 
tures undertaken  by  or  under  contract  with 
the  United  States  Railroad  Administration 
or  a  railroad  operated  by  such  administra- 
tion. 

(4)  Those  directly  connected  with  mines 
producing  coal,  metals,  and  ferro-alloy  min- 
erals; and 

(5)  Public  highway  improvements  and 
street  pavements  when  expressly  approved  m 
writing  by  the  United  States  Higliways 
Council. 

No  building  project  not  falling  within  .'iic 
of  the  foregoing  classes  shall  be  undertaken 
without    a   permit    in    writing-    issued    by    or 


under  the  authority  of  the  Chief  of  the 
Non-war  Construction  Section,  of  the  Priori- 
ties Division  of  the  War  Industries  Boari 
'  Should  one  contemplating' huilding  conceive 
.his  proposed  project  -to-be  in  the  puMic  in- 
terest or  of  such  essentiality  that  under  ex- 
isting conditions  it  should  not  be  deferred, 
then  he  will  make  a  full  statement'  of  the 
facts  in  writing,  under  oath,  and  present  same 
to  the  local  representative  of  the  Council  o: 
National  Defense,  appl3ring  to  such  repre- 
sentative for  his  approval  of  the  proposed 
construction.  Should  such  local  reprcstative 
approve*  the  construction  project,  he  will 
promptly  transmit  the  application,  stating 
clearly  and  full  liis  reason  for  approving 
same,  to  the  Chairman  of  the  State  Council 
of  Defense^  for  his  consideration.  If  ap- 
proved by  the  latter,  he  will  transmit  it  to 
the  Chief  of  the  Non-War  Construction 
Section  of  the  Priorities  Division  of  the  War 
Industries  Board,  Washington,  D.  C,  for 
consideration,  if  need  be,  further  investigation, 
and  final  decision.  Should  the  application  be 
finally  approved  by  the  Priorities  Division  a 
construction  permit  will  issue  which  will 
constitute  a  warrant  to  manufacturers  and 
dealers  who  have  taken  the  pledges  of  co- 
operation above  mentioned  to  sell  and  deliver 
building  materials  required  in  the  construc- 
tion of  the  licensed  building  project. 

While  it  is  not  the  policy  of  the  Govern- 
ment to  unnecessarily  interfer  *  with  any 
legitimate  business,  industry,  or  construction 
project,  it  must  be  borne  in  mind  that  tl.crc 
is  an  imperative  and  constantly  increasing 
demand  for  labor,  material,  and  capital  for 
the  production  and  distribution  of  direct  and 
indirect  war  needs,  to  satisfy  which  much 
non-war  construction  must  be  deferred.  A 
full  realization  of  this  fact  by  all  loyal  and 
patriotic  citizens,  including  State  and  munic- 
ipal authorities,  is  all  that  is  required  to  post- 
pone such  construction  activities  as  interfere 
with  the  war  program.  The  State  and  local 
representatives  of  the  Council  of  National 
Defense  are  with  confidence  depneded  upon  to 
fully  acquaint  the  whole  people  of  these 
United  States  with  the  pressing  need  for  the 
most  rigid  economy,  measured  not  only  in 
terms  of  dollars  but  in  terms  of  labor,  ma- 
terials, and  transportation  service  The  con- 
struction projects  which  must  now  be  de- 
ferred may  be  undertaken  when  we  shall 
have  won  the  war  and  will  then  furnish  em- 
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ploymcnt  to  the  returning  artisan  now  on  the 
battle  front  as  well  as  those  who  will  then 
be  released  by  strictly  war  industries. 
Yours  very  truly, 
(Signed)  Edwin    B.    Parker, 
Approved.  Priorities   Commissioner. 

(Signed)   Bernard  M.  Baruch, 
Chairman  War  Industries  Board. 
Washington,  D.  C,  September  3,   1918. 


At  the  instance  of  the  Merchants'  Associa- 
tion of  New  York  a  later  ruling  was  issued 
providing  that  practically  all  buildings  under 
way  could  be  completed  and  dealers  in  build- 
ing materials  could  continue  to  supply  needed 
material  for  such  purposes  until  further 
notice  from  the  War  Industries  Board. 


Wat  Industries  Board's  Priority  List. 

The  official  list  of  industries  which  are  to 
be  accorded  preference  in  the  building  line, 
as  well  as  a  detailed  statement  showing  what 
construction  may  be  undertaken  without  a 
permit  and  providing  a  means  of  giving  im- 
mediate consideration  to  proposed  consrtuc- 
tion  through  local  boards,  are  the  subject 
of  a  recent  ruling  of  the  War  Industries 
Board. 

The  industries  which  are  given  preference 
are  listed  in  four  classes,  in  the  order  of 
their    importance.    Class    I    includes: 

(o)  Direct  Government  work  and  war 
activities. 

(6)  Hospitals    and    sanitariums. 

.(c)  Shipbuilding  and  railroads. 

id)  Practically  all  plants  engaged  in  the 
production  of  food,  fuel,  and  iron  and  steel 
products. 

Class   II   includes: 

(a)  Public  utilities  and  plants  engaged  in 
the  manufacture   of 

1.  Brass  and  copper  products. 

2.  Iron  and  steel  products,  such  as  tools, 
"wire  rgpe,  steel  rails,  ferro-alloys,  and  mine 
producing    metals    and    ferro-alloy    minerals. 

Class     III     includes     secondary     items     of 
products  listed   in   Class   I   and   II. 
Class  IV  includes: 
(a)  The  manufactuer  of 

1.  Farm    inplements. 

2.  Fertilizers. 

3.  Textiles, 

4.  Soap. 

5.  Pulp. 

6.  Paper. 

7.  Drugs  and  medicines. 

8.  Chemicals. 

9.  Boots   and    shoes. 
10.  Bags. 

(6)  Laundries. 

(c)  Newspaper  plants. 


This  classification  serves  to  put  the  business 
of  the  country  on  a  fairly  definite  war  basis 
and  from  it  we  may  judge  in  just  what 
direction  construction  work  will  be  most 
active. 


How  to  Plan  Buildihg  Construction  Dur- 
ing the  War. 

To  aid  in  carrying  out  the  recent  modi- 
fication of  the  building  restriction  rulings  of 
the  War  Industries  Board,  the  co-operation 
of  the  48  State  councils  of  defense  and  the 
5,000  county  councils  of  defense  throughout 
the  country  has  been  requested.  Local  coun- 
cils will  investigate  the  necessity  for  any  pro- 
posed construction,  and  transmit  recommen- 
dations to  the  War  Industries  Board.  The 
procedure  outlined  is  as  follows: 

"Any  person  interested  in  a  construction 
project  must  apply,  with  a  full  statement  of 
the  facts  under  oath,  to  the  appropriate  local 
representatives  of  the  various  State  councils 
of  defense. 

"This  representative  of  the  State  council 
will  investigate  the  necessity  of  the  proposed 
construction  and  transmit  recommendations 
to  the  State  council   for  review. 

"The  State  council  will  review  the  case, 
and,  if  it  decides  in  favor  of  the  construc- 
tion, it  will  at  once  send  its  recommendation, 
with  a  full  statement  of  all  the  facts,  to  the 
Non-War  Construction  Section  of  the  Pri- 
orities Division  of  the  War  Industries  Board. 
The  Non-War  Construction  Section  will 
grant  or  withhold  the  permit  and  so  notify 
the  state  council  of  defense,  and  the  indi- 
vidual  concerned. 

"If  the  State  council  decides  against  the 
proposed  construction,  it  will  notify  the  per- 
son concerned  that  his  project  has  been  dis- 
approved. 

"The  War  Industries  Board  will  inform  all 
persons  applying  directly  to  it  that  they  must 
first  take  up  their  projects  with  the  appro- 
priate local  representative  of  the  State 
council   of   defense. 

"The  ability  of  the  War  Industries  Hoanl 
to  enforce  this  whole  plan  rests  upon  the 
fact  that  it  controls  priorities  and  nas  also 
secured  from  the  manufacturer >  of  building 
materials  a  pledge  not  to  supply  n.'xterials  lor 
projects  which  are  not  authorized  under  the 
regulations  of  the  War  Industries  B^ard." 


Coal    Directions    Issued   by   Federal    Fuel 
Administrator  for   Illinois. 

How  to  handle  the  proposition  of  using 
one-third  bituminous  coal  and  two-thirds 
anthracite    coal,    which    is    now    before    the 
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householders  of  Illinois,  is  answered  by  the 
U.  S.  Fuel  Administrator  for  Illinois,  who 
states : 

No  householder  need  suffer  for  fuel  dur- 
ing the  coming  winter,  providing  he  follows 
the  directions  of  the  fuel  '  administration. 
Co-operate. 

Sixty-six  and  two-thirds  per  cent  of  the 
hard  coal  (anthracite)  used  during  the  period 
from  April  1,  1916,  to  March  31,  1917,  has 
been  allotted  Cook  county  consumers,  who 
are  exceedingly  fortunate  in  being  one  of 
but  thirteen  counties  in  Illinois  which  will 
receive  hard  coal. 

One-third  of  the  hard  coal  needs  must 
therefore  be  supplied  with  soft  coal.  Your 
patriotic  co-operation  to  meet  this  situation 
is   desired. 


Hard  coal  (anthracite)  has  not  been  dis- 
tributed heretofore  as  directed.  It  is  our 
responsibility  to  see  that  the  public  does  not 
suffer.  Therefore  we  instruct  both  dealer 
and  consumer — 

1.  That  base  burner,  heating  stove,  kitchen 
stove  or  range,  and  hot-water  supply-heater 
consumers  who  used  hard  coal  (anthracite) 
during  the  period  from  April  1,  1916,  to 
March  31,  1917,  order  now  their  entire  re- 
quirements from  the  dealer  who  supplied 
such  consumers  during  the  period  from  April 
1,  1916,  to  March  31,  1917.  All  of  their  re- 
quirements up  to  two  tons  each,  including 
coal  now  in  their  bins,  will  be  delivered  to 
each  consumer  on  or  before  October  20,  1918. 
The  balance  to  which  the  consumer  is  en- 
titled will  be  delivered  to  him  as  receipts  of 
hard  coal  (anthracite)  warrant  after  October 
20,  1918. 

2.  That  furnace  (hot  air,  hot  water,  steam, 
and  vapor)  consumers  will  not  be  permitted 
to  receive,  and  dealers  will  not  be  permitted 
to  deliver,  hard  coal  (anthracite)  for  use  in 
such  furnaces  before  October  20,  1918,  and 
then  not  until  such  consumer  has  stored  for 
consumption  soft  coal  equal  to  one-third  of 
the  previous  annual  coal  consumption  of  such 
consumer.  Soft  coal  must  be  burned  in  all 
furnaces  until  Christmas,  1918,  and  the  hard 
coal  saved  for  severe  winter  weather.  If 
soft  coal  supply  is  not  now  in  your  bins,  get 
it  nowv  while  it  is  available,  weather  is  good, 
and  streets  clear.  Of  the  two- thirds  of  fur- 
nace consumers'  hard  coal  (anthracite)  allow- 
ance, one-half  should  be  delivered  to  the 
consumer  between  October  20,  1918  and  No- 
vember 25,  1918,  which  will  be  thirty  days 
before  the  same  may  be  used  in  furnaces. 
The  balance  of  the  allotment  to  furnace  con- 
sumers will  be  delivered  as  received  after 
November  25,  by  the  dealer  who  supplied 
the    house    or    apartment    now    occupied    by 


such    furnace    consumer    during    the    period 
from  April  .1,  1916,  to  March  31,  1917. 

3.  That  consumers  having  Spencer  heaters, 
Newport  boilers,  and  similar  type  heating 
plants  that  used  buckwheat-sized  hard  coal 
(anthracite*)  or  pea-sized  coke  during  the 
period  from  April  1,  1916^  to  March  31, 
1917,  may  receive  and  dealers  who  supplied 
such  consumers  during  that  period  may  now 
deliver  one-third  of  the  annual  requirements 
of  consumers  having  those  types  of  heating 
plants.  After  all  consumers  having  the  above 
type  of  heating  plant,  who  have  applied  to 
their  respective  dealers,  have  been  supplied 
with  one-third  of  their  annual  requirements 
of  buckwheat-sized  hard  coal  or  pea-sized 
coke,  a  second  one-third  of  such  annual  sup- 
ply may  be  delivered  by  the  dealer  to  the 
consumers  so  supplied  by  him,  there  being  a 
sufficient  supply  of  buckwheat-sized  hard  coal 
(anthracite)  or  pea-sized  coke  to  supply  now 
two-thirds  of  the  anual  requirements  of  con- 
sumers using  that  fuel. 

4.  Dealers  must  return  to  consumers  all 
orders  they  have  from  consumers  whom  they 
did  not  supply  from  April  1,  1916,  to  Mardi 
31,  1917,  and  consumers  must  place  the  same 
with  the  dealer  who  did  supply  their  needs 
during  that  period 

5.  Dealers  must  take  alt  orders  tendered  to 
them  by  consumers  who  were  their  patrons 
between  April  1,  1916^  and  March  31.  1917, 
and  from  new  residents  in  houses  to  which 
they  supplied  hard  coal  (anthracite)  during 
that  period. 

6.  Hard  coal  (anthracite)  consumers  who 
cannot  get  dealers  to  take  the  orders  or  who 
cannot  find  what  dealers  supplied  the  house 
they  now  live  in,  during  the  period  from 
April  1,  1916,  to  March  31,  1917,  or  who 
bought  of  dealer  now  out  of  business,  must 
file  their  orders,  properly  certified  to,  at  this 
office,  306  South  Wabash  avenue,  Chicago. 


Fan  Manufacturers  Form  War  Sendee  Com- 
mittee. 

In  accordance  with  a  request  of  the  Elec- 
tric and  Power  Equipment  Section  of  the 
War  Industries  Board,  a  war  service  com- 
mittee has  been  formed  of  fan  manu- 
facturers, made  up  of  J.  F.  0.  Miller, 
American  Blower  Company;  H.  W.  Page, 
B.  F.  Sturtevant  Company;  Charles  CUarage, 
Clarage  Fan  Company,  and  H.  W.  Wendt, 
Buffalo  Forge  Ck)mpany.  The  fan  manu- 
facturers are  asked  to  furnish  the  govern- 
ment with  all  available  data  regarding  the 
fan  makers  of  America,  including  the  names 
of  the  various  companies,  chief  executivesi 
etc.;  also  the  principal  engine  and  turbine 
builders  that  each  manufacturer  depends  on 
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for  motive  power,  together  with  other  in- 
formation. 

The  fan  manufacturers  have  arranged  to 
have  an  executive  representative  of  each 
company  in  Washington  to  confer  with  the 
War  Industries  Board  |o  see  how  fan  manu- 
facturers can  best  co-operate  with  the  gov- 
ernment. The  work  to  be  accomplished  by 
the  fan  manufacturers  includes  the  elimina- 
tion of  sizes  and  types  of  apparatus  not 
necessary,  for  the  period  of  the  war,  and  to 
place  information  before  the  War  Indus- 
tries Board  of  the  capacities  and  schedules 
of  each  company  for  each  class  of  apparatus 
built  by  it  which  is  used  in  the  conduct  of 
the  war.  The  committee  will  also  present 
to  the  War  Industries  Board  the  require- 
ments of  fan  manufacturers  for  outside  pur- 
chases of  motive  power. 

In  a  second  report  the  committee  recom- 
mends to  the  fan  manufacturers  the  elimina- 
tion of  all  sizes  and  types  of  apparatus  not 
necessary  to  win  the  war.  All  members  are 
urged  to  present  a  list  of  all  different  sizes 
and  types  of  apparatus  they  are  prepared  to 
build,  and  a  separate  list  of  those  types  and 
sizes  they  are  prepared  to  discontinue  for 
the  period  of  the  war.  The  committee  rec- 
ommends that  the  following  be  discontinued: 
cast-iron  volume  exhausters  or  blowers  larg- 
er than  a  50-in.  planing  mill  fan;  also  special 
discharge  fans,  and  steel  plate  fans  for 
heating  and  ventilating  work.  The  making 
of  only  one  type  of  engine  is  also  recom- 
mended. It  is  urged  that  odd  sizes  of  cyl- 
inders be  eliminated,  unless  20  or  more  are 
made  on  one  order. 


The  Official  Facta  on  Our  Pnel  Problem. 

In  a  statement  issued  by  the  Committee 
on  Public  Information,  Harvey  O'Higgins, 
associate  chairman,   states: 

The  war  prog^ramme  of  the  nation  de- 
mands 80,000,000  more  tons  of  coal  this 
year  than  last.  We  are  calling  for  8.000,000 
tons  of  steel  ships  and  to  manufacture  and 
deliver  the  steel  for  them  will  take  14,000,000 
tons  of  coal.  3,000,000  tons  are  needed  to 
carry  our  average  monthly  delivery  of  troops 
to  Europe,  and  4,000,000  tons  to  transport 
their  supplies.  One  hour  of  intensive  artil- 
lery action  at  the  front  uses  up  1800  tons 
of  steel,  which  it  takes  7200  tons  of  coal  to 
produce.  To  manufacture  and  transport  the 
60,000,000  shells  that  were  fired  by  the 
French  in  the  battle  of  Verdun  called  for 
the  consumption  of  nearly  9,000,000  tons  of 
coal. 

The  demands  for  coal  this  year  have  in- 
creased in  American  industrial  plants  18%; 
in  gas  and  electric  utilities,   15%;   tit   shi^ 


ping,  30%;  in  the  railroads,  7%;  a^nd  in  do- 
mestic consumption,  13%.  It  has  been  im- 
possible to  provide  for  these  increases  by 
increased  production.  There  have  been  224 
new  mines  opened  and  weekly  production 
has  risen  as  high  as  a  17%  increase  over 
the  corresponding  week  of  1917,  but  there 
has  not  been  the  necessary  mine  labor  avail- 
able to  meet  the  whole  demand  and  there 
have  not  been  coal  cars  enough  to  keep  the 
coal  moving   from   the  mines. 

In  an  attempt  to  meet  the  deficit,  the  Fuel 
Administration  has  carried  out  a  thorough 
campaign  of  saving.  It  has  undertaken  to 
inspect  the  country's  250,000  steam-produc- 
ing plants,  and  hopes  to  save  thereby 
20,000,000  tons  of  coal  a  year.  As  a  result 
of  this  inspection  in  Connecticut  alone  80 
plants  are  saving  50,000  tons  annually.  In 
Chicago  three  plants  are  saving  74,000  tons 
by  substituting  electricity  and  water  power 
for  steam. 

It  is  evident,  however,  concludes  the  state- 
ment, that  the  greatest  economies  will  have 
to  be  practised  this  winter  in  order  to  avoid 
another    serious   coal    shortage. 


Women  Taking  Up  Engineering. 

Unusual  and  radical  changes  are  taking 
place  daily  as  a  result  of  war  demands, 
states  A.  H.  Krom,  director  of  engineering 
of  the  U.  S.  Employment  Service.  Up  to 
the  present  engineers  as  a  class  have  been 
governed  largely  by  tradition.  Once  a  me- 
chanical draftsman,  always  a  mechanical 
draftsman.^  Now  technical  men  are  chang- 
ing from  one  line  of  work  to  another. 

"Oddly  enough"  says  Mr.  Krom,  "they 
are  changing  their  attitude  toward  technical 
women.  We  are  daily  getting  calls  for 
women  to  do  drafting  for  service  in  new 
and  unaccustomed  lines  of  work." 


Heating  Men  in  MiliUry  Service. 

Frank  Van  Inwagen,  vice-president  of  the 
Illinois  Engineering  Co.,  Chicago,  111.,  has 
finished  his  course  at  the  United  States  Naval 
Academy  at  Annapolis,  and  has  been  as- 
signed to  duty  as  ensign  on  a  transport  in 
overseas  service.  He  completed  his  course 
at   Annapolis   in   four   months. 

Harold  S.  Maddock,  of  the  Thos.  Maddock 
&  Sons  Co.,  Trenton,  N.  J.,  has  received 
his  commission  as  first  lieutenant.  He  was 
made  a  second  lieutenant  five  months  ago. 
Lieutenant  Maddock  is  stationed  at  Camp 
Dix. 

Major  J.  W.  H.  Myrick  of  the  Ancient 
and  Honorable  Artillery  Company  of  Bos- 
ton, and  president  of  the  Autoforce  Ventilator 
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Co.,  Boston,  has  recently  been  appointed 
chairniiin  of  the  Board  of  Instruction,  Local 
Board  Selective  Service  Division  6,  City  of 
Boston.  Major  Mlyrick  has  been  assigned 
to  take  draftees  to  the  rifle  range  at  Wake- 
field. Other  offices  held  by  Major  Myrick 
are  vice-president  of  the  National  Matches 
Civilian  Teams  Association  and  director  of 
the  National  Rifle  Association. 


New  York  Chapter  Compiles  Standards  for 
Mechanical  and  Natural  Systems  of 
Ventilation. 

Standard  conditions  that  should  obtain  in 
a  school  room  with  a  mechanical  system  of 
ventilation  and  with  the  open-window  or 
similar  method,  were  presented  at  the  open- 
ing meeting  of  the  New  York  Chapter  by  a 
special  committee  appointed  for  the  pur- 
pose. The  compilation  is  a  direct  result  of 
the  agitation  started  by  the  New  York  City 
Department  of  Health  virtually  proposing 
that  future  New  York  public  school ,  build- 
ings should'  be  ventilated  by  natural  means. 

The  meeting  was  held  at  the  Building 
Trades  Employers*  Club  and  was  preceded 
by  a  "Forbes"  dinner.  As  a  preliminary  to 
the  main  business  of  the  evening  James  A. 
Donnelly  presented  a  large  number  of  stere- 
opticon  views  on  war  subjects,  many  of 
which  were  unusually  thrilling.  The  scenes 
shown   were  mostly  of  the  western   front. 

President  Seward  announced  that  the  so- 
ciety's committee  on  research  was  now  ready 
to  proceed  with  the  work  of  establishing  a 
research  laboratory  at  the  station  of  the 
Bureau  of  Mines,  in  Pittsburgh.  He  stated 
that  ten  men  would  be  appointed  from  the 
New  York  Chapter  to  canvass  the  trade  in 
the  metropolitan  district  for  the  necessary 
funds  to  maintain   the  laboratory.- 

He  also  announced  that  at  the  request  of 
the  local  fuel  administration  authorities,  a 
report  on  conservation  of  fuel  had  been 
prepared  by  a  committee  headed  by  Thomas 
Chester.  This  report  was  considered  so 
useful  by  the  New  York  fuel  administration 
that  copies  of  it  were  forwarded  to  all 
county  fuel  administrators  throughout  the 
State  with  instructions  to  see  that  the  rec- 
ommendations were  put  into  effect. 

In  the  absence  of  Perry  ^yest,  the  chair- 
man of  the  committee  on  school  room  vent- 
ilation, the  report  of  this  committee  was 
presented  by  A.  S.  Armagnac.  He  stated 
at  the  outset  that  the  committee  was  a  unit 
in     its     feeling — that     there     was     no     need 


of  a  controversy  between  the  various  schools 
of  thought  on  the  matter  of  ventilation  but 
that,  on  the  contrary,  any  system  is  accept- 
able and  to  be  recommended  provided  it 
meets  the  requirements.  The  work  of  the 
committee,  therefore,  was  focused  on  de- 
fining the  requirements.  Following  is  the 
committee's    report : 

Your  Committee  appointed  by  President 
Seward  to  formulate  a  report  as  the  basis  of 
discussion  on  the  above  subject  at  the  Oc- 
tober meeting  of  the  Chapter  has  to  report 
as    follows: 

1st.  That  it  is  the  sense  of  this  commit- 
tee that  the  heating  and  ventilation  of  school 
rooms,  having  to  do  as  they  do  with  the 
comfort,  health  and  welfare  of  the  school 
children,  who  in  turn  form  such  a  large 
percentage  and  such  an  important  and  sus- 
ceptible portion  of  our  population,  are  de- 
serving of  the  highest  consideration  from 
the  members  of  our  profession,  as  well  as 
from  all  others  connected  with  this  sub- 
ject. 

2nd.  That  we  recommend  that  this  sub- 
ject be  taken  out  of  the  class  involving 
controversies  between  advocates. of  different 
methods  of  heating  and  ventilation  and 
placed  purely  on  the  scientific  basis  of 
defining  and  maintaining  proper  conditions 
by  whatever  method  is  best  suited  under  the 
particular   conditions   to   be  met 

3rd.  That  we  recommend  the  following  as 
standard  requirements   for  proper  air  condi- 
tions  in   a  school   room: 
Dry-bulb      temperature— 65"  F.       to      70*  F. 

(standard  67**  F.) 
Relative   humidity— From    60%   at    65*  F.   to 

40%  at  70*  F.   (standard  50%  at  ey"*  F.) 
Dust  counts  per  cubic  foot  of  air — (a)  Not 

over  5000  particles  with  Hill  dust  cotinter. 

(b)  Not    over    150,000    with    Palmer    dust 
counter. 

(c)  Not    over    1500    with    Graham-Rogers 
plate. 

Bacteria  counts  on  a  two-minute  plate— 10 
(showing  on  gelatin  at  20*  C.  in  four 
days). 

Cubic  feet  of  air  per  pupil  per  minute— 20 
to  40  (standard  30  cu.  ft.)  with  a  dis- 
tribution of  90%,  and  with  not  more  than 
10  parts  of  CO.  in  10,000  parts  of  air  by 
volume. 

Odors. — The  room  to  be  practically  free 
from  objectionable  odors,  gases,  and  other 
objectionable  foreign  matter  as  deter- 
mined by  one  coming  in  from  the  outside 
air. 

Air  motion  at  the  air  inlets  to  be  from  2  to 
3    miles    per    hour    (175    to    265    ft.    per 
minute). 
4th.  If  in  any  case  these  conditions  can  be 

properly   and  economically  maintained    with- 
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out  a  mechanical  ventilating  plant,  either  by 
means  of  open  windows  or  by* natural  means, 
a   mechanical   plant  could  be  omit|«<jL>    That 
in   our  judgment  this  would  require: 
A  minimum   of   500   cu.    ft.   of   air   space 
per  pupil,  with  windows  on  at  least  op- 
posite sides  of  the  room. 
Automatic  humidif3ring  apparatus   for  each 

classroom. 
Positive  means   for  exhausting  foul  air. 
Outside  air  conditions  showing  not  more 
than  6000  particles  of  dust  with   Hill 
dust  counter  (or  equivalent)  per  cubic 
foot,   or   25   counts   of   bacteria   on    a 
two-minute    plate     for     any    consider- 
able time  during  the  school  year. 
Practical     freedom     from     objectionable 
odors  and  gases  in  the  air  surrounding 
the  building. 
Proper   regulation   of   the   windows   and 
other  items  of  the  natural  method  at 
all  times  to  correspond  with  the  out- 
side weather  conditions. 
Tn     the    ensuing    discussion     the    various 
sections    were    taken    up    in    detail    and    the 
discussion  showed  that  the  report  as  a  whole 
met  with  the  approval  of  those  present. 

Before  adjourning  President  Seward  an- 
nounced that  Jjie  November  meeting,  on 
November  17,  would  be  devoted  to  "Coal 
Requirements    in    House    Heating    Systems." 


which  were  made  in  the  New  York  City 
public  schools;  was  sufficient  to  alter  this 
conclusion.  . 


lUinoU   Chapter  Elects   New   Officers. 

The  first  meeting  of  the  Illinois  Chapter 
for  the  year  1918-1919  was  the  occasion  for 
the  election  of  new  officers.  Those  elected 
were:  President,  G.  W.  Hubbard;  vice-pres- 
ident, E.  J.  Claffey;  treasurer,  August 
Kehm;  secretary,  Alfred  E.  Stacey.  Board 
of  governors:  Dr.  E.  Vernon  Hill,  Lloyd 
Howell  and  John  C.  Hornung. 

The  topic  for  discussion  was  "Mechanical 
Versus  Window  Ventilation  for  Schools." 
Professor  John  W.  Shepherd,  of  the  Chi- 
cago Normal  College,  raised  the  point  that 
inefficient  temperature  control  was  a  fre- 
quent cause  of  failure  on  the  part  of 
mechanical  systems  to  give  the  desired  re- 
sults and  that  a  higher  grade  of  intelligence 
is  needed  on  the  part  of  janitors  and  en- 
gineers in  charge  of  the  mechanical  equip- 
ment. 

Other  speakers  paid  their  respects  to  the 
architects  who  so  frequently  place  restric- 
tions upon  the  ventilating  engineer,  espe- 
cially with  respect  to  the  distribution  of  flues 
in  a  building. 

The  sentiment  was  unanimous  in  favor  of 
the  mechanical  system  and  the  opinion  ex- 
pressed that  nothing  in  the  much-discussed 
tests,    reported   by   Dr.    S.    Josephine   Baker, 


Annual  Meeting  oi.  Kansas  City  Chapter. 

New  officers  were  elected  at  the  opening 
meeting  of  the  Kansas  City  Chapter  which 
was  also  the  chapter's  annual  meeting.  The 
report  of  the  nominating  committee  was 
unanimously  adopted,  the  new  officers  being 
as  follows:  President,  J.  G.  Pease;  vice- 
president,  William  N.  Mclntyre;  treasurer, 
B.  Natkin;  secretary,  John  H.  Kitchen. 
Board  of  governors:  *F.  J.  McMorran 
(chairman),  Walter  E.  Gillham  and  Martin 
Hauser. 

It  was  decided  to  devote  the  November 
meeting  to  a  discussion  of  mechanical  versus 
natural  ventilation. 

In  spite  of  the  fact  that  over  25%  of  the 
membership  of  the  chapter  is  engaged  in 
war  work,  the  attendance  compared  favor- 
ably with  that  of  previous  meetings.  Six 
new  members  have  been  added  to  the  roll 
since  the   last   meeting. 

The  chapter  has  been  requested  to  form- 
ulate ventilating  requirements  for  the  use 
of  the  Kansas  State  Teachers'  Association. 
This  work  will  be  undertaken  by  the  chap- 
ter's legislation  committee,  consisting  of 
Messrs.  Field  (chairman),  Natkin,  McMor- 
ran,   Downes,    Gillham    and    Kitchen. 


Minneapolis  Public  Schools  to  Be  Limited 
to  75%  of  Normal  Amount  of  Fuel. 

One  of  the  first  cities  to  put  into  effect  a 
fuel- rationing  plan  for  its  public  school  build- 
ings is  Minneapolis.  In  a  notice  just  sent 
out  to  the  principals  and  engineers  of  its 
public  school  buildings,  Business  Superintend- 
ent George  F.  Womrath  has  promulgated 
rules  designed  to  save  25%  of  the  normal 
amount  of  fuel  burned,  the  instructions  sup- 
erseding all  previously-issued  rules  where 
any  conflict  occurs.  We  are  indebted  to 
A.  L.  San  ford,  mechanical  engineer,  for  a 
copy  of  the  rules,  which  are  as  follows: 

"1.  Engineers  will  start  fires  and  furnish 
steam  in  buildings  when  the  outdoor  tem- 
perature at  7:(X)  a.m.  on  school  days  is  50* F. 
or  less.  When  the  outdoor  temperature  is 
between  50"  F.  and  55 •*  F.,  the  engineer  shall 
use  his  discretion  about  starting  fires,  de- 
pending on  the  outlook,  whether  the  day  will 
be  cloudy  and  cool,  or  fair  and  warmer. 

"2.  Continuation  of  firing  of  boilers  on  a 
warm  day  with  windows  and  doors  open  is  a 
needless  waste  of  fuel  and  will  not  be  tol- 
erated. Engineers  should  bring  rooms  to 
proper   temperatures,    shut   off   steam   valves 
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bank  fires,  holding  boiler  in  readiness  for 
sudden  temperature  changes  during  school 
hours. 

"3.  The  Fuel  Administration  has  requested 
that  if  rooms  should  rise  above  scheduled 
temperature  the  steam  be  shut  off  rather  than 
windows  opened.  Principals  and  engineers 
will  see  that  this  request  of  the  Fuel  Ad- 
ministration is  enforced. 

"4.  Outside  hall  doors  are  to  be  kept 
closed  consistently.  If  two  or  more  outside 
doors  arc  open^  the  entire  corridor  is  soon 
robbed  of  all  heat,  placing  an  added  tax  on 
the  heating  system.  It  is  recommended  that 
the  principal  in  each  building  will  station 
two  or  more  of  the  older  boys  at  the  hall 
doors  to  open  and  close  all  hall  doors  im- 
mediately before  and  immediately  after  the 
children  leave  or  enter  the  building. 

"5.  In  order  to  keep  loss  of  heat  from 
building  at  a  minimum  during  night,  engin- 
eers or  janitors  are  to  draw  window  shades 
completely,  covering  glass  exposure.  Shades 
to  be  left  down  until  arrival  of  teachers. 
This  is  not  imposing  any  extra  work  on  the 
janitors  as  the  rules  already  call  for  lowering 
the  shades  halfway. 

"6.  Wherever  practicable  it  is  requested 
that  furnace  fires  be  banked  at  night  in  order 
to  keep  boiler  settings  at  an  even  tempera- 


ture  and   save    fuel,   kindlings,   gaskets,   etc 
*7.  Following  are   the  maximum   tempera- 
tures to  be  followed  during  the  season  1918-19: 

Class    rooms 65*-68*F. 

Gymnasium   55*-60*F. 

Swimming  pool 70*-72*F. 

Showers  and  .dressing  room. . .  70* -72*  F. 
Shops  and  manual  training....  60*-65*F. 
Toilets    50*        F 

"8.  Direct  radiation  will  be  used  for  all 
heating,  and  windows  for  ventilation  imtil 
November  1,  at  which  time  all  fan  systems 
will  be  started.  After  November  1  no  open 
windows  or  window  screens  will  be  allowed. 

"9.  At  schools  having  sufficient  exhaust 
steam  from  fan  engines  and  pumps,  the  fan 
may  be  run  before  November  1  and  the  fan 
coils  used  for  heating  the  building.  As  soon 
as  the  building  is  heated,  the  fan  must  be 
shut  down. 

"10.  The  following  procedure  for  starting 
fan  systems  will  be  followed: 

"As  soon  as  coils  are  heated  and  fan  and 
engine  started,  open  cold-air  dampers  for  a 
few  minutes  in  order  to  fill  entire  building 
with  fresh  air.  Then  dose  cold-air  dampers 
and  re-circulate  air  within  the  building  until 
classes  start.  Do  not  turn  steam  on  direct 
radiation  until  after  re-circulation  of  air  has 
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been  started.  Wherever  humidifiers  are  in- 
stalled ihty  are  to  be  used  continuously  dur- 
ing operation  of,  fans. 

"11.  In  order  to  comply  with  the  requests 
of  the  Fuel  Administration  and  as  a  basis 
for  future  coal  allotments^,  it  is  necessary 
that  engineers  keep  a  careful  estimate  of  their 
daily  consumption  of  fuel.  For  the  use  of 
our  engineers  we  are  furnishing  blanks  as 
approved  by  the  Fuel  Administration  cover- 
ing the  ^desired  data.  Determine  the  weight 
of  contents  of  truck  or  wheelbarrow  used 
in  handling  coal.  Keep  a  record  on  tally 
sheet  of  number  of  loads  used,  transferring 
number  of  pounds  to  ''Weekly  report  blank" 
at  convenient  time  Weekly  report  blanks 
are  to  be  completely  filled  out  and  mailed  in 
duplicate  to  the  Board  of  Education  Repair 
Shop,  245-9th  Avenue,  North,  not  later  than 
each  Saturday,  5:00  p.  m.  New  monthly 
report  blanks  are  being  furnished  and  these 
must  be  filled  out  and  mailed  not  later  than 
the  last  day  of  each  calendar  month. 

"We  feel  confident  that  each  employe  will 
cheerfully  co-operate  with  us  in  following 
the  request  of  the  Federal  Fuel  Administra- 
tion as  outlined  above,  as  this  is  a  patriotic 
measure  and  is  a  means  of  determining  each 
man's  loyalty  to  the  United  States  Govern- 
ment." 


Report  on  Space  Required  lor  Heating  and 
Ventilating  Plants. 

A  special  meeting  of  the  Committee  on 
Standardization  of  Schoolhouse  Planning 
and  Construction  of  the  National  Education 
Association  was  held  recently  at  the  head- 
quarters of  the  heating  engineers'  society,  in 
New  York,  to  further  consider  the  space  re- 
quirements of  heating  and  ventilating  plants. 
Those  present  included  Frank  Irving  Cooper, 
chairman,  Frank  0.  McCann,  chief  of  the 
division  of  ventilation.  New  York  Depart- 
ment of  Education. 

Other  features  of  the  committee's  work 
that  came  up  for  consideration  included  fire 
prevention  and  protection,  and.  safety  to 
lives.  Charts  were  exhibited  illustrating 
these  features,  as  well  as  the  percentage  of 
space  allotted  to  sanitary  facilities  in  various 
types  and  sizes  of  buildings,  in  both  grade 
and   high    schools. 

Tabulations  of  percentages  of  space  al- 
lotted to  the  various  parts  of  the  heating 
plant,  janitorial  service,  etc.,  were  prepared 
from  a  wide  variety  of  buildings.  The 
tables  showed  remarkable  variations  in  al- 
lowances for  such  spaces.  Several  reasons 
were  brought  forward  for  this,  but  it  was 
decided  to  continue  the  study  with  a  view 
to  fixing  an  irreducible  minimum  for  each 
part  of  the  plant. 


Bureau  of  Mines  Finds  Waste  of  Fuel  OiL 

Fuel  sufficient  to  operate  the  railroads  of 
the  United  States  for  one  month  is  being 
wasted  every  year  by  the  users  of  fuel  oil. 
This  is  the  conclusion  that  has  been  drawn 
by  experts  of  the  Bureau  of  Mines,  De- 
partment of  the  Interior,  who  have  been 
co-operating  with  the  Fuel  Administration 
in  a  general  survey  of  the  use  of  fuel  oil 
for  power  purposes  in  the  United  States. 
They  find  that  last  year  160,000,000  barrels 
of  fuel  oil  were  used  and  that  40,000,000 
barrels,  or  one- fourth  of  the  entire  amount, 
was  wasted  and  might  have  been  saved  by 
more  intelligent  operation  of  plants  and 
proper  firing.  This  is  equivalent  to  10,000,000 
tons  of  coal. 

With  such  a*  situation  confronting  the 
country,  both  the  Bureau  of  Min^s  and  the 
Fuel  Administration  have  sent  into  those 
parts  of  the  country  where  fuel  oil  is  ex- 
tensively used  a  number  of  engineers  who 
have  been  visiting  the  plants  and  demon- 
strating to  the  men  where  losses  occur  and 
how  they  may  be  stopped.  As  one  result  of 
the  investigation  a  handbook  for  boiler- 
plant  and  locomotive  engineers  in  the  effici- 
ent use  of  oil  fuel  has  been  issued  by  the 
Bureau  of  Mines,  giving  instructions  to  all 
those  who  have  oil-burning  plants. 


Definition  of  "Frigories." 

A  correspondent  of  the  Refrigerating 
World  writes  to  inquire  the  meaning  of  the 
expression  "300,000  frigories  par  heure,"  and 
its  equivalent  in  English,  as  well  as  the 
equivalent  of  "6000  calories  un  kilo."  The 
Refrigerating  World  gives  the  following 
answer  to  the  correspondent's  question: 

In  the  metric  system  as  shown  throughout 
the  world,  a  heat  unit  (or  calorie)  means  the 
amount  of  heat  required  to  change  the  tem- 
perature of  one  Kilogram  (Kg.)  of  water 
one  degree  Centrigrade.  A  British  thermal 
unit  (B.  T.  U.)  means  the  amount  of  heat 
required  to  change  the  temperature  of  one 
pound  of  water  one  degree  Fahrenheit.  One 
Kg.  is  2.20462  lb.,  and  one  degree  C.  is  1.8 
degree  F.  One  calorie  is  therefore  equal  to 
2.20462  X  1.8  =  3,96832  pound  -  degrees^  or 
B.  T.  U.  One  American  ton  of  refrigeration 
is  equal  to  the  melting  effect  or  latent  heat- 
of  fusion  of  2000  lbs.  of  ice  per  24  hours. 
This  means  2000  lbs.  X  143.4  =  286800 
B.  T.  U.  per  24  hours,  or  11950  B.T.U.  per 
hour,  or  199.167  B  T  U  per  minute.  There- 
fore, 11950  -*-  3.96832  =  3011.35  calories  per 
hour  is  equivalent  to  one  American  ton  of 
refrigeration. 

The  object  of  refrigeration  is  to  remove 
heat  units,  usually  below  32*  F.  which  is  the 
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frceztnf^  point  of  water.  The  'French  think 
it  desirable  to  distinguish  these  negative  heat 
units  (frigories)  from  the  ordinary  positive 
heat  units  (calories)  and,  therefore,  have 
since  a  few  years,  .commenced  to  speak  of 
** frigories"  in  coiinectton  with  refrigeration 
and  ice  making,  but  the  heat  value  of  frigor- 
ies and  calories  is  exactly  alike,  and  both 
are  equal  to  3.96832  B.T.U.  The  "300,000 
frigories  par  heure"  (per  hour)  therefore 
represent  simply  300,000  -<-  301 U5  =  99.7 
American  tons  of  refrigeration  per  24  hours. 
Incidentally  the  British  ton  of  refrigera- 
tion differs  from  the  American  ton  of  re- 
frigeration, because  based  on  the  gross  ton 
of  2240  lbs.,  which  is  12%*  greater  than  the 
-hort  ton  of  2000  lbs.  The  capacity  of  the 
French  plant  is.  therefore,  equal  to  3(X),0(X) 
3370  =  89  British  tons  of  refrigeration 
per  24  hours,  or  99.7  -h  1.12  =  89  tons. 


Are  Gas  Heaters  Harmful  to  Health? 

The  recent  receipt  of  circular  matter  on 
gas  heating  appliances  made  by  the  Sani- 
tary Heating  Company,  Brookljm,  N.  Y., 
including  the  Solar  Grand  fireplace  heater 
which,  it  is  clahned,  "operates  perfectly 
without  a  flue  connection,"  led  to  an  inquiry 
as  to  what  became  of  the  products  of  com- 
bustion.   In   reply,   the  manufacturers    state: 

"Permit  us  to  say  that  the  Solar  Grand 
heater  made  by  this  company  operates  with 
a  luminous  or  'white'  flame.  We  use  'white' 
flame  instead  of  the  laboratory  expression 
of  'yellow'  flame  for  the  reason  that  the 
flame  is  as  white  as  an  incandescent  light. 

"This  result  is  obtained  by  the  Argand 
principle  of  promoting  a  perfect  combustion. 
A-fter  combustion  takes  place,  the  products 
are  directed  through  a  system  of  super- 
heated baffle  platen  and  diaphragms  which 
absorb  any  imperfections  that  might,  escape 
in  the  primary  combustion  and  permits  all 
the  products  to  be  discharged  into  the  room 
without  odor  or  offense  and  a  30  cu.  ft. 
consumption  laboratory  test  confirms  this 
fact,  and  also  shows  that  the  CO  properties 
are  nil  or  'not  sufficient  for  record.'  These 
tests  have  been  confirmed  by  large  labora- 
tories  in   the   country. 

"When  a  purchaser  is  not  convinced  as  to 
the  sanitary  qualities  of  the  products  of 
these  heaters,  we  give  him  the  option  of  a 
damper  for  venting  the  heat  products  mto 
the  flue.  But  in  almost  all  cases  practical 
experience  soon  convinces  him  of  the  un- 
necessary loss  and  waste  of  heat,  and  he 
soon  decides  to  utilize  all  of  the  units,  which 
gives  him   100%  efficiency." 


Heating  the  Esstngton  Plant  of  die  West- 
tngfaovse  Company. 

In  a  new  manufacturing  plant  of  the  size 
and  importance  of  the  Essington  Works  of 
the  Westinghouse  Electric  and  Manufactur- 
ing Company,  at  South  Philadelphia,  Pa^  the 
methods  of  heating  and  ventilating  are  of 
more  than  passing  interest  These  works 
were  erected  during  the  past  year  and  in  the 
process  of  construction  many  records  for 
speed   were  established. 

The  factory  represents  a  new  industrial 
development  of  the  Westinghouse  interests, 
which  was  made  necessary  because  the  East 
Pittsburgh  plant  of  the  company,  although 
already  very  much  congested  does  not  permit 
of  further  expansion  as  further  ground  is 
not  available.  But  as  the  constantly  increas- 
ing volume  of  business  made  additional  fa- 
cilities imperative,  the  company  was  com- 
pelled to  look  elsewhere.  'This  resulted  in 
the  acquisition  of  a  tract  of  land  in  Dela- 
ware County,  Pa.,  comprising  500  acres. 
This  site  is  located  in  Essington,  about  nine 
miles  south  of  Philadelphia  on  the  Delaware 
river.  Of  the  500  acres  110  acres  have  been 
set  apart  for  factory  buildings  proper,  while 
the  rest  is  to  be  used  in  the  erection  of 
houses  for  the  employees.  Already  200 
dwellings  are  now  under  construction,  but 
eventually  rt  is  expected  to  increase  this 
number  to  about   1500  houses. 

While  the  contemplated  plans  for  this  new 
development  calls  for  a  plant  four  times  the 
size  of  its  present  capacity,  an  idea  may  be 
formed  how  extensive  these  works  will 
eventually  be  when  it  is  understood  that 
there  are  now  completed  seven  structiu-es 
with  a  total  floor  space  of  35  acres.  These 
buildings  are  all  of  fire-proof  construction. 
The  material  used  is  tile,  concrete  and  steel. 
The  roofs  are  of  concrete  and  the  windows 
have  steel  sashes.  There  are  seven  build- 
ings, the  pattern-storage,  the  fotmdry,  the 
forge  and  blacksmith  ^hop,  the  power  house, 
two  machine  shops  and  one  erecting  shop. 
Ground  was  broken  on  April  1,  1917,  and 
the  first  building  was  completed  Au^st  IS, 
the  first  product  was  turned  out  in  the 
foundry  on  November  20,  in  the  same  year. 
The  first  manufactured  shipment  from  the 
plant  was  made  in  February,  1918,  the  first 
commercial  shipment  was  made  on.  March 
23,  and  all  departments  were  at  least  in 
partial  operation  on  April*  1.  1918,  exactly 
one  year  from  the  date  building  operations 
had  been  started. 

As  far  as  the  heating  and  ventilating  prob- 
lem of  the  plant  is  concerned,  generally 
speaking,  ventilation  was  not  considered  as 
essential,  because  this  feature  was  already 
taken  care  of  in  the  design  of  the  buildings. 
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where  large  areas  of  ventilating  sash  are 
provided,  and  where  the  ratio  of  cubic  con- 
tents to  the  number  of  occupants  in  ..each 
building  is  unusually  large.  Small  exhaust 
systems  of  ventilation  were  installed  in  the 
west  end  of  machine  shops  Nos.  1  arid  2  to 
provide  for  unexposed  offices,  wash  and 
toilet  rooms.'  In  the  various  shop  buildings 
the  indirect  blower  ssrstems  were  installed, 
their  selection  being  due  primarily  to  their 
adaptability  to  this  class  of  structure,  their 
lower  first  cost  and  better  distribution  of 
heat,  as  well  a$  -convenience  of  operation. 

Direct  heating  was  installed  in  the  office 
section  of  the  pattern  storage  building  as 
well  as  in  the  building  proper.  The  direct 
heat  in  this  case  provides  the  necessary  in- 
dividual control  in  the  offices,  and  the  most 
economical  system  for  the  rest  of  the  build- 
ing. Direct  heat  is  provided  in  the  toilets 
and  wash-rooms  throughout  the  plant  to- 
prevent  feezing  when  the  indirect  blower 
systems  in  the  shops  are  shut  down. 

The  various  systems  come  under  the  gen- 
eral classification  of  'Sracuum  heating." 
Steam  is  supplied  through  large  exhaust 
mains  in  tunnels  to  the  different  buildings 
and  the  water  of  condensation  is  drawn 
through  tfae  return  mains  by  vacuum  pumps 
located  in  the  power  house.  Vacuum  or 
thermostatic  traps  are  used  on  each  unit  of 
radiation  throughout  the  installation,  which, 
in  conjunction  with  the  vacuum  pumps, 
makes  it  possible  to  obtain  a  positive  circu- 
lation of  steam  throughout  the  entire  plant 
at  a  low  initial  steam  pressure. 

The  indirect  blower  systems  in  the  Ma- 
chine and  erecting  shops,  and  in  the  foundry, 
were  divided  into  two  units,  on  account  of 
the  size  of  the  buildings.  Each  unit  con- 
sists of  a  constant-speed  motor-driven  blower 
and  indirect  heater.  The  heater  is  so  sub- 
divided that  the  air  temperature  may  be 
adjusted  to  suit  any  outside  temperature. 
The  heated  air  is  carried  through  a  system 
of  overhead  sheet-iron  ducts,  with  outlets 
carried  down  the  columns  to  distribute  the 
heat  near  the  floor.  Provision  is  made  in 
each  blower  room,  so  that  air  may  be  taken 
directly  from  outside,  or  the  war  air  re- 
circulated from  inside  the  building.  It  is 
the  intention  that  all  air  be  recirculated  dur- 
ing the  ^ight,  and  when  the  shops  are  not  in 
operation,  as  this  will  effect  a  considerable 
saving  in  steam.  At  other  times,  during  mild 
weather,  the  S3rstem  may  be  operated  partly 
on  outside  air  and  partly  on  recirculated  air. 
In  extremely  cold  weather,  it  will  be  nec- 
essary to  operate  entirely  on  recirculated  air, 
in  order  to  properly  heat  the  buildings. 

This  does  not  apply  to  the  foundry,  where 
it  will  be  necessary  to  operate  on  outside  air 
during  working  hours,  owing  to  the  nature 
of  the  work  performed  in  the  building: 


The  following  data,  tabulated  for  each 
building,  give  detailed  figures  regarding  the 
size  and  capacity  of  apparatus,  as  well  as  in- 
formation showing  temperature  ranges  and 
length  of  time  required  to  completely  change 
the  air  in  each  building: 

HEATING  SYSTEMS. 

Machine  shop  No.  1  and  No.  2  (each 
shop) : 

Two-180-in.  steel  plate  blower^,  having  a 
capacity  of  57,000  cu.  ft.  of  air  per  minute 
each. 

Two-indirect  heaters,  containing  5,130  sq. 
ft  of  heating  surface  each. 

Approximate  air  change:  One  change  each 
46  min.  temperature  range,  10**  to  60*  F. 

Erecting  shop: 

Two-160-in.  steel  plate  blowers,  having^  a 
capacity  of  43,000  cu.  ft.  of  air  per  minute 
each.  - 

Two  indirect  heaters,  containing  3,160  sq. 
ft.  of  heating  surface  each. 

Approximate  air  change:  One  change  every 
56  min.    Temperature  range  10*  to  60'  F. 

Foundry : 

Two — 160-in.  steel  plate  blowers,  having  a 
capacity  of  50,000  cu.  ft.  per  minute  each. 

Two — indirect  heaters,  containing  5,440  sq. 
ft.  of  heating  surface  each. 

Approximate  air  change:  One  change  every 
58  min.    Temperature  range,  10*  to  50**  F. 

Pattern   Storage   Building: 

Direct  Heating:  approximately  13,000  sq. 
ft  of  cast-iron  wall  and  column  radiation. 
Temperature  range,  offices,  5"  to  70*  F.,  re- 
mainder of  building,  10*  to  60*  F. 

Forge  shop: 

Direct  heating  in  office* and  toilets  only. 

EXHAUST  VENTILATING  SYSTEMS. 

Machine  shop  No.  1 : 

One  55-in.  steel-plate  exhauster,  having  a 
capacity  of  3300  cu.  ft  of  air  per  minute. 

Air  change:  Offices,  one  change  every  15 
min.;  wash-rooms  and  toilets,  one  change 
every  10  min. 

Machine   shop   No.   2: 

One  50-in.  steel-plate  exhauster,  having  a 
capacity  of  2900  cu.    ft   of  air  per   minute. 

Air  change:  Offices,  one  change  every  15 
min.;  wash-rooms  and  toilets,  one  change 
tvery  10  min. 
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Figuring  Chimnej  Losses  bj  Chart 

A  chart  for  making  quick  estimates  of  the 
fuel  loss  in  almost  any  chimney,  due  to  low 
COi,  has  been  prepared  by  the  Uehling  In- 
strument Co.,  New  York.  In  using  the  chart, 
the  percentage  of  COj  (shown  in  Column  C) 
is  connected  with  the  money  now  being  spent 
per  year  for  coal  (shown  in  Column  B)  and 
the  intersection  of  the  connecting  line  with 
Column  B  gives  the  dollars  lost  in  the  form 
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60**  F.  It  has  been  assumed  that  coal  has  a 
calorific  value  of  14,500  B.  T.  U.  per  pound  of 
combustible. 
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Ths  Trane  Master  Pomp. 

A  new  type  of  condensation  pump  with 
only  one  moving  part  and  having  the  ad- 
vantages of  both  the  centrifugal  and  piston 
pumps,  has  been  brought  out  by  the  Trane 
Co.,  La  Crosse,  Wis.  It  is  known  as  the 
Trane  master  pump.  Like  a  piston  pump  it 
operates  against  high  pressures,  and  as  a 
centrifugal  it  pumps  large  volumes  at  low 
pressure.  The  impellor  is  the  only  moving 
part.  The  pump  is  described  as  requiring 
no  oiling,  is  not  affected  by  dirt  and  re- 
quires no   repairs. 

A  cut  of  the  impellor  is  shown  in  Fig.  1. 
This  impellor,  with  its  shaft  casing  and 
stuffing  box,  is  all  there  is  to  the  ptunp. 
Water  enters  the  inlet,  fills  up  the  numer- 
ous pockets  on  the  edge  of  the  impellor  and 
the  channel  around  them  and  is  drawn  by 
the  velocity  of  the  impellor  and  pockets 
around  to  the  discharge  opening.  At  this 
point  the  channel  is  blocked  by  a  partition 
so  that  the  water  must  pass  out  through  the 
discharge.  As  the  pockets  are  emptied  of 
water  by  centrifugal  force,  both  are  emptied 
and  are  ready  to  receive  a  new  supply  of 
water  as  soon  as  they  reach  the  position 
directly    under    the    inlet    opening. 

Although  the  pump  is  apparently  simple  in 


CHART   FOR   FIGURING   CHIMNEY   LOSSES. 


of  heated  gases  escaping  through  the  chimney. 

For  example:  If  $20,000  is  spent  per  year 
for  coal  burned  in  a  furnace  whose  average 
COs  registers  9.3%,  what  is  the  approximate 
chimney  loss  per  year? 

Solution :  Connect  the  $20,000  (Column  A) 
with  the  9.3%  (Column  C)  as  indicated  by 
the  dotted  line  drawn  across  the  chart  illus- 
trated, and  the  intersection  with  Column  B 
shows  the  approximate  yearly  loss  to  be 
$5,000. 

This  chart  is  based  on  a  flue-gas  tempera- 
ture of  600**  F.  and  an  outside  temperature  of 


FIG.  1.— IMPELLOR   AND    CASING    OF  TRANE 
MASTER   PUMP. 
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construction,  the  manufac- 
turers state  that  its  design 
is  the  result  of  delicate  ad- 
justment of  the  factors  of 
speed,  diameter  of  impellor, 
size  of  channel,  shape, 
depth  and  number  of  pock- 
ets. The  pump  has  a 
heavy  cast-iron  body,  fitted 
with  brass  bearings.  The 
impellor  is  of  brass,  ma- 
chined throughout  and 
balanced. 

The  outfit  consists  of  a 
cast-iron  receiver  of  ID- 
gal,  capacity,  elliptical  in 
shape,  allowing  for  a  long, 
powerful  float  arm  on  the 
inside.  The  float  is  con- 
nected by  levers  to  a  float 
switch  on  the  outside  of  the  receiver.  The 
pump  and  motor,  which  are  mounted  on  a 
single  cast-iron  base  with  the  receiving  tank, 
arc  connected  by  a  flexible  coupling.  Gen- 
eral  electric   motors   are   used    for   all    sizes. 

In  a  circular  describing  the  Trane  master 
pump,  capacities  and  other  information  are 
given  for  the  four  different  types  compris- 
ing this  line.  In  the  same  connection  some 
hints  are  given  on  the  selection  of  the 
proper  type.  For  example,  if  no  pressure 
reducing  valve  is  used  and  the  heating  plant 
is   operating  on    full   boiler   pressure,   the   A 


1 


UNIT. 

or  B  pump  is  recommended.  Where  thefe 
is  a  pressure-reducing  valve,  usually  the 
C  or  D  type  must  be  selected.  As  a  mat- 
ter of  economy  the  company  furnishes  only 
one  size  receiving  tank  and  recommends 
*hat  in  all  cases  where  there  is  over  3000 
sq.  ft.  of  radiation,  a  20-gal.  or  30-gal.  steel 
tank  be  connected  in  parallel  with  the  re- 
rciver.  The  capacities  of  the  pumps  run 
from  10  gal.  per  minute  to  1000  gal.  per 
minute  or  even   larger. 

These   circulation    pumping   units    are   also 
arranged  for  turbine,  engine  or  bek  drive. 


FIG.   2.— TRANE   MASTER   PUMP   CONNECTED 
WITH   RECEIVER. 


New  Publications. 

Chemistry  in  Overalls  is  the 
title  of  a  readable  booklet  de- 
voted to  the  industrial  research 
laboratories  of  Arthur  D.  Little, 
•Inc.,  Boston,  Mass.  This  organ- 
ization, which  is  the  result  of 
more  than  30  years'  experience 
in  the  application  of  science  to 
industry,  has  recently  occupied 
its  new  laboratory  building, 
which  is  described  as  a  factory 
in  miniature  where  the  many  and 
various  problems  that  arise  in 
,the  modern  arts  of  production 
may  be.  studied.  The  booklet  is 
replete  with  views  of  the  differ- 
ent rooms  and  sections  of  the 
building,  all  of  which  are  shown 
equipped  with  the  latest  tjrpes  of 
anal)^ical  and  experimental  ap- 
paratus. Under  "What  We  Do," 
the  company  states  that  it  solves 
■problems  in  manufacture,  en- 
gages in  industrial  research  and 
'makes  chemical  analyses.  The 
company    also    manages    corpora- 
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tions  enegaged  in  chemical  manufacture, 
and  develop  methods  and  processes,  including 
the  design  of  apparatus,  the  construction  of 
works  and  the  systematizing  of  manufacture 
in  them.  The  booklet  then  proceeds  to  give 
typical  instances  of  the  company's  work 
from  a  study  of  the  chrome  tanning  of 
leather  to  the  development  of  a  waterproof 
paper.    Size    6x9 in.    (standard).    Pp.    36. 

Saving  Coal  in  Boiler  Plants,  by  Henry 
Kreisinger,  is  one  of  the  latest  publications 
of  the  Bureau  of  Mines  (Technical  Paper 
205).  The  paper  is  described  as  covering 
the  field  between  two  other  Bureau  of  Mines 
publications.  Technical  Paper  80  on  "Hand 
Firing  Soft  Q)al  Under  Power-Plant  Boil- 
ers,** and  Bulletin  97  on  "Sampling  and 
Analysis  of  Flue  Gases."  The  present  bu*1 ! 
tin  is  written  for  the  fireman,  the  enginrer 
and  the  owner  of  the  small  or  medium-size 
plant  which  is,  as  a  rule,  hand-fired.  Size 
6x9 in.    (standard).    Pp.   24. 


Trade  Literature. 


Dbvins  Apparatus  for  the  Chemical  and 
Allied  Industries  is  the  subject  of  a  book- 
let issued  by  the  J.  P.  Devine  Co.,  Buffalo, 


DOMESTIC   UGNITE    HEATER. 


N.  Y.,  whose  apparatus  for  drsring  fruits 
and  vegetables  by  the  vacuum  method  was 
described  at  the  last  summer  meeting  of  the 
heating  engineers*  society.  Illustrated  descrip- 
tions are  given  of  the  Devine  vacuum  pans 
for  thfc  concentration  of  sugar  juice,  milk, 
etc.,  and  of  the  Devine  vacuum  evaporators, 
built  in  single  and  multiple  effect  The 
booklet  concludes  with  an  illustration  of 
<he  company's  experimental  laboratory  in 
Buffalo.    Size  4j4x554   in.    Pp.   32. 

Domestic  Lignite  Furnace  is  a  new  type 
of  heater  brought  out  by  R.  D.  McLaurin, 
of  the  University  of  Saskatchewan,  Saska- 
toon, Canada,  and  described  in  newly-issued 
circular  matter.  One  of  the  heaters  was  ex- 
hibited in  operation  at  the  recent  chemical 
exposition  in  New  York.  The  essential 
features  of  the  furnace  include  a  carboniz- 
ing chamber,  a  combustion  chamber,  means 
for  directing  the  course  of  the  hot  gases, 
inclined  shutter  gate  so  constructed  that 
screenings  and  dust  are  prevented  from 
escaping  into  the  ashpit,  dumping  grate  so 
constructed  that  ash  may  be  dumped  while 
live  coal  is  retained  on  the  inclined  grate, 
and  coal  hopper  of  sufficient  capacity  to 
keep  the  furnace  operating  24  hours  on  two 
charges.  It  is  claimed  that  by  this  design 
complete  combustion  of  volatile  matter  is 
obtained.    The   feed   is   automatic. 

Patterson  Hot-Water  Service  Heaters, 
made  by  the  Patterson-Kdlcy  (^.,  New 
York,  are  presented  in  a  well-prepared  cata- 
logue recently  issued  by  this  company.  The 
fact  that  the  company's  experience  as  water 
heating  engineers  extends  over  a  period  of 
30  years  lends  special  interest  to  the  latest 
developments  in  its  line  of  hot- water  service 
heaters  and  convertprs.  Each  type,  for 
instance,  has  been  brought  out  to  meet  cer- 
tain requirements  of  service  and  may  be 
used  with  exhaust  steam  or  live  steam  in 
connection  with  low-pressure,  vacuum  or 
vapor  heating  systems.  In  addition  to  Ac 
designs  shown  the  illustrations  include  a 
typical  installation  showing  how  a  Patter- 
son hot-water  service  heater  and  storage 
tank  may  be  supplied  with  steam  from  a 
low-pressure  boiler  during  the  heating  sea- 
son, the  condensation  returning  by  gravity. 
It  is  cross-connected  to  a  hot-water  boiler,  . 
for  which  it  furnishes  storage  capacity  whai 
the  heating  boiler  is  not  in  use.  This  illus- 
tration also  shows  how  the  temperature  reg- 
ulator may  be  used  to  control  the  admis- 
sion of  steam  to  the  heater  and  to  operate 
the  damper  on  the  hot-water  boiler.  De- 
tailed capacity  tables  for  the  various  sizes 
and  tjrpes  are  included,  the  catalogue  dosing 
with  two  pages  of  data  on  the  Patterson- 
Berryman  feed-water  heater  and  purifier. 
Size   6x9   in.  (sUndard).    Pp.    32. 
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Copyright  by  Committee  on   Public  4nfonnation. 
A   LINK  IN  THE   "BRIDGE  TO   PERSHING." 


America's  New   Merchant  Marine. 

This  merdiant  ship  is  almost  ready  to 
leave  our  shores  filled  to  overflowing  with 
supplies  for  our  Allies  and  our  army  in 
France,  paid  for  by  the  money  the  govem- 
nynt  receives  in  exchange  for  Liberty  Bonds. 

It  is  typical  of  one  class  of  ship  being 
turned  out  by  the  Emergency  Fleet  Corpo- 
ration. 


STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT, CIRCULATION.  ETC.,  REQUIRED 
BY  THE  ACT  OF  CONGRESS  OF  AUGUST  24, 
1912.  OF  THE  HEATING  AND  VENTILATING 
MAGAZINE,  published  monthly  at  Cooperttown, 
N.    Y.,   for   October   1,   1918. 

County   of   New   York,    ) 
State    of     New     York.   J   m. 

Before  me,  a  notary  public  in  and  for  the  State 
aforesaid,  personally  appeared  A.  S.  Annagnac,  who, 
having  been  duly  sworn,  according  to  law,  deposes 
and  says  that  he  is  the  Editor  of  The  Heating  and 
Ventilating  Magazine,  and  that  the  following  it,  to 
the  best  of  his  knowledge  and  belief,  a  true  state- 
ment of  the  ownership,  management,  etc.,  of  the 
aforesaid  publication  tor  the  date  shown  in  the 
above  caption,  required  by  the  Act  of  August  24. 
1912,  embodied  in  Section  443  Postal  Laws  and 
Regulations  printed  on  the  reverse  of  this  form,  to 
wit: 

1.  That  the  names  and  addresses  of  the  publisher, 
editor,  manaffinfl[  editor,  and  business  managers  are: 
Publisher,    Heating    and    Ventilating    Magazine    Co., 

1123   Broadway,   New  York.   N.   Y. 
Editor.  A.  S.  Annagnac,  1123  Broadway,  New  York, 

H.  Y. 


Managing    Editor,    None.  • 

Business    Manager,    Gustave    Petersen,     1123    Broad- 
way,   New    York,    N.    Y. 

2.  That  the  owners  are.  (Give  names  and  addresses 
of  individual  owners,  or  if  a  corporation,  give  its 
name  and  the  names  and  addresses  of  stockholders 
owning  or  holding  1  per  cent  or  more  of  the  total 
amount    of    stock.) 

Heating  and    Ventilating  Magazine   Co.,    1123   Broad- 
way. New  Yoi'k,  N.   Y. 
A.   S.  Arraagnac,    1123   Broadway,  New  York.   N.   Y. 
Gustave  Petersen,   1123  Broadway,  New  York,  N.  Y*. 

3.  That  the  known  bondholders,  mortgagees,  a^ 
other  security  holders  owning  or  holding  1  per  cent 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are: 

None. 

4.That  the  two  paragraphs  next  above,  giving  the 
names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  thejr  appear  upon 
the  books  of  the  company,  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or  cor- 
poration for  whom  such  trustee  is  acting,  b  given; 
also  that  the  said  two  paragraphs  contain  statements 
embracing  affiant's  full  knowledge  and  belief  as  to 
the  circumstances  and  conditions  under  which  atodc- 
holders  and  security  holders  who  do  not  apear  opoo 
the  books  of  the  company  as  trustee,  hold  stock  and 
securities  in  a  capacity  other  than  that  of  a  bona-fide 
owner  and  this  affiant  has  no  reason  to  believe  that 
any  other  person,  association  or  corporation  has  any 
interest  direct  or  indirect  in  the  said  ttock,  bonds, 
or  other  securities  than  as  so  stated  by  him. 

A.    S.   ARMAGNAC   Editor. 

Sworn  to  and  subscribed  before  me  H^  24th  day 
of    September,    19^8. 

A.  C.  Hagarty. 

Notary    Public,   Kings    County,   No.    131. 

Cert,  filed  in  N.  Y.   County, 

County  Clerk's  No.   316. 

(My  term  expires  March  30,   1920.) 
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EQUIVALENT  INSIDE .  TEMPERATURE  FOR  DIRECT  RADIA- 

TION. 

The  question  is  often  raised  as  to  what  temperature  would  be  main- 
tained inside  of  a  building  with  a  direct  heating  S}r8tem  which  would  give 
70**  F.  when  it  is  zero  outside  or  any  other  arbitrarily  assumed  tempera- 
tures.   Table  I  covers  this  matter  in  an  unusually  complete   form. 

In  using  Table  I  the  factor  at  the  bottom  of  each  column  is  of  great 
importance  being  the  number  of  degrees  additional  which  will  be  realized 
in  the  indoor  temperature  for  each  degree  the  outside  temperature  is 
above  the  specified  temperature. 

Example : — A  given  job  is  specified  to  heat  to  70*  F.  in  zero  weather 
with  5  lbs.  steam  on.  At  time  of  test  it  is  20*  F.  outside  (average)  and 
steam  is  at  3  lbs.  What  will  the  resultant  inside  temperature  if  the 
apparatus  is  large  enough  to  fulfil  the  specified  conditions? 

The  figures  in  Table  I  are  the  resulting  temperatures  with  the  outside 
at  zero  and  the  steam  pressure  varied.  Thus,  in  the  above  case,  if  the 
outside  were  zero  and  the  temperature  inside  70"  with  5  lbs.  of  steam, 
with  3  lbs.,  by  the  table,  it  would  be  68.3"  F.  But  with  the  outside  tem- 
perature 20*  above,  the  "factor"  of  0.692  at  the  bottom  of~^e  column 
must  be  multiplied  by  20  and  this  result  added  to  the  temperature  given 
by  the  table. 

Thus :—  0.692  x  20  =  13.84*    correction   for  outside  20* 

68.30      temperature  for  corrected  steam 
pressure  and  zero 


82.14* 

resultant 

inside  temperature. 

XAttULA- 

Actual 

Correa- 

Steam 

pondlni; 

Pressure 

StOOJi. 

Steam  Preasure  To  fie  Uaed  Under  Specification. 

Under 

Tempera- 

Presaure,  Pounda  tiauxe. 

Test 

V«CUI» 

ture 
Degrees 

In. 

F. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

10 

192 

63.3 

63.3 

9 

194\5 

64.2 

63.2 

62.3 

8 

107 

65 

64 

63 

62.2 

7 

109 

65.6 

64.7 

63.7 

62.8 

62 

e 

201 

06.3 

65.3 

64.3 

63.4 

62.6 

62 

5 

203 

67 

66 

65 

64 

63.3 

62.6 

61.9 

4 

205 

67.6 

66.6 

65.6 

64.7 

63.9 

63.2 

63.5 

61.7 

3 

207 

68.3 

67.2 

66.2 

65.3 

64.5 

63.8 

63.1 

62.3 

61.7 

2 

208.5 

68.8 

67.7 

66.7 

65.7 

65 

64.2 

63.6 

62.8 

62 

61.5 

1 

210.5 

60.4 

68.3 

67.5 

66.4 

65.6 

64.8 

•64.2 

•63.3 

•62.6' 

62.1 

61.6 

Gftug* 

Lbs. 

0 

212 

70 

68.8 

67.8 

66.9 

66.1 

C5.3 

64. C 

63.8 

63.1 

62.6 

62 

1 

215.5 

71.2 

70 

60 

68 

67.2 

66.3 

65.8 

65 

64.2 

63.7 

63 

2 

218.7 

72.1 

71 

70 

69.2 

68.2 

67.3 

66.7 

65.9 

65.1 

64.5 

64 

3 

221.7 

72 

71 

70 

69.2 

68.3 

67.6 

60.7 

66 

65.4 

64.8 

4 

224.5 

71.8 

70.8 

70 

69.2 

68.4 

67.5 

66.7 

66.2 

65.7 

ft 

227.2 

71.7 

70.8 

70 

60.2 

68.3 

67.6 

67 

66.3 

« 

229.8 

71.7 

70.8 

70 

69.3 

68.4 

67.7 

67. r 

7 

232.4 

71.7 

70.9 

70 

69.2 

68.6 

68 

8 

234.9 

71.7 

70.8 

70 

69.3 

68.7 

9 

237.3 

71.5 

70.5 

70 

69.3 

10 

239.4 

71.3 

70.7 

70 

ractors  for  each 

degree  outside 

teaperature  ' 

▼arlea  froa  spae- 

Iflad  teaperatura 

0.67 

0.675 

0.678 

0.684 

0.688 

0.692 

0.694 

0.698 

0.702 

0.708 

0.707 

COMPOTING  HEAT  LOSSES— Equivalent  Direct  Radation  Temperaturo  S      No.  5-B. 
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3.  Where  long  turn  fittings  are  specified,  it  has  reference  only 
to  elbows  which  are  made  in  two  center  to  face  dimensions  and 
to  be  known  as  elbows  and  long-turn  elbows,  the  latter  being 
used  only  when  so  specified. 

4.  Extra  heavy  fittings  must  be  guaranteed  for  250  lbs.  work- 
ing pressure,  and  each  fitting  must  have  some  mark  cast  on  it 
indicating   the   maker   and   guaranteed    working    steam    pressure, 

5.  All  extra  heavy  fittings  and  flanges  to  have  a  raised  surface 
1/16-in.  high  inside  of  bolt  holes  for  gaskets.  Thickness  of  flanges 
and  center  to  face  dimensions  of  fittings  include  this  raised  sur- 
faced. Bolt  holes  to  be  J^-in.  larger  in  diameter  than  bolts.  Bolt 
holes  to  straddle  center  lines. 

6.  Size  of  all  fittings  scheduled  indicates  inside  diameter  of 
ports. 

7.  Square  head  bolts  with  hexagonal  nuts  are  generally  recom- 
mended for  use. 

8.  Double  branch  elbows,  side  outlet  elbows  and  side  outlet 
tees,  whether  straight  or  reducing  sizes,  carry  same  dimensions 
center  to  face  and  face  to  face  as  regular  tees  and  elbows. 

9.  Bull  head  tees  or  tees  increasing  on  outlet,  will  have  same 
center- to- face  and  face-to-face  dimensions  as  a  straight  fitting  of 
the  size  of  the  outlet. 

10.  Tees,  crosses  and  laterals  16-in.  and  smaller,  reducing  on 
the  outlet,  use  the  same  dimensions  as  straight  size  of  the  larger 

i.        o: io  :-.     ^^jt    1 ] : ^^    i.u^    ^..tA^t.     ^ ^^ 
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KEWANEE      BOILER     COMPANY'S      1-COLUMN      KEWANEE 
RADIATORS    FOR    STEAM    AND   WATER 


HcAnNc.  5>-«r«au  Soumw  FkiT 


Note — Add  1/2  in.  for  each  buahing.to  get  total  length  of  radiator. 

H  —  Total  overall  height. 

T  —  O.  to  G.  of  tappinss. 

F  —  Floor  to  center  of  bottom  tapping. 
W  —  Width  of  radiator-Hl  1/2  in. 
LW  —  Width  of  radiator  legs— 4  1/2  in. 

8  —  Width  of  radiator  aections-^.  e.,  c.  to  e.  of  se^ons,  o^  2  1/2  in. 

„              .       ^  For  two-pipe  Bteam  supply 

For  one-pipe  steam  and  return  on  and  hot  water  supply.and 

two-pipe  steam  return 

F                          T  F                                 T 

In.                       In.  In.                             In. 


Nominal 
Height  of 
RaSator 
In. 

Actual 
Height 

H 

In. 

38 
32 
26 
23 
20 

38 
32 
26 
23 
20 

31 
26 
10 
16 
13 


4                          31  1/2  4  1/2 

4                          26  1/2  4  1/2 

4                          10  1/2  4  1/2 

4                           16  1/2  4  1/2 

4                           13  1/2  4  1/2 

For  high  legs  add  1  1/2  in.  to  H.  and  F. 

For  le^ess  radiators  deduct  2  1/4  in.  from  H.  and  F. 

TAPPING  DATA 
^radiators  are  regularly  tapped  1  1/2  in.  and  bushed  as  foUows: 

soUdry'S^^s^SefSllS^I^^^  1/2  in.  and  bushed  or  tapped 


SYSTEM 


Steam,  one-pipe 
Steam,  two-pipe 


Wtktor 


Size  of  Radiator 
^^  Square  Feet 
/Up  to  24.  inc. 
J  Over  24  up  to  60  inc. 
)  Over  60  up  to  100  inc. 
VOver  100 

i  Up  to  48  inc. 
Over  48  up  to  96.  inc. 
Over  96 

( Up  to  42.  inc. 
iC —  '" 


1/4 
1/2. 


Air  valve  tappings  are  1/8  in. 

Vapor  tappings  are  special. 

All  tappmgs  with  B.  H.  threads. 


In. 
1 
1 

1 
2 
1 
1 
1 
1 

1  1/4 
1   1/2 


Return 
In.  Diam. 


1/4 
1/2 


^3/4 

1 
1 

1  1/4 
1   1/2 


1/4 


RADIATORS — Kewanee   1-Col.    Ornamental. 


No.   22-A. 
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KEWANEE     BOILER     COMPANY^     Z-COLUMN      KEWANSE 
RADIATORS    FOR   STEAM   AND   WATER. 
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* 

V. 
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*> 

U 

r 

7               It 

K. 

'A 

u  1 

34 

•<           r. 

ft 
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* 

u 
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Note— Add  t/2  In  f/ir  aatIi  badiliig  to  got  toul  laigth  of  radlfttor. 
H  —  Total  omenllbfliglit. 
T  —  O.  to  C.  of  t«|>pliifBi. 
F  —  Floor  to  center  of  Dottom  tapDfaus. 
W  —  Widtb  of  radUtor— 7  1/2  In,  ^^ 
LW  —  Wldtb  of  radiator  te^i— 7  1/2  in. 

8  —  Widtb  of  radiator  sectiona— L  e..  &  to  c.  of  sections,  or  2  1/2  in. 

For  one-pipe  steam  and  return  For  two-pipe  steam  su|iply  and 
on  two-pipe  steam  hot  water  supply  and  return 

F  T  F  T 

In.  In.  In.  In. 


Nominal 

Actual 

Hfliditoff 
RaSator 

H^t 

In. 

In. 

46 

46 

38 

38 

92 

32 

26 

26 

23 

23 

20 

20 

38  1/2 

4  1/2 

31   1/2 

4  1/2 

25  1/2 

4  1/2 

19  1/2 

4  1/2 

16  1/2 

4  1/2 

13  1/2 

4  1/2 

38 
31 
25 
19 
16 
13 


For  higii  ieffi  add  1  1/2  in.  to  H.  and  F. 

For  legless  radiators  deduct  2  1/4  in.  from  H.  and  F. 

TAPPING  DATA 
-  * 
All  radiators  are  regularly  tapped  2  in.  and  bushed  as  follows: 
When  top  tapping  is  required  it  can  be  furnished  either  1  1/2  in.  and  bushed  or 
tapped  solid  any  size  smaller  than  1  1/2  in. 

SYSTEM  Size  .of  Kadiator 

Square  Feet 


\^^^ 


Steam,  one-pipe 


Steam,  two-pipe 


Water 


/Up  to  24  inc. 
)  Over  24,  up  to  60,  inc. 
\  Over  60  up  to  100,  inc. 
lOver  100. 
(  Up  to  48,  inc. 
\  Over  48  up  to  96,  ln& 
i  Over  96. 
(  Up  to  42.  inc. 


{ Over  42  up  to  72,  inc. 

( Over  72 
Air  valve  tappings  are  1/8  In. 
Vapor  tappings  are  special. 
All  tappings  with  R.  H.  threads. 


1/4 
1/2 


1/4 
1/2 

1/4 
1/2 


Return 
In.  Diam. 


3/4 


1/4 

1/4 
1/2 


RADIATORS — Kewanee   2-Col.    Ornamenul. 
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AIR  SUPPLY  FOR  A  LARGE  GENERAL 
OFFICE  BUILDING 

Past   and   Present   Practice   Illustrated    in    Remarkable    System    Installed    for 

Swift  &  Co.,   Chicago 

By  SAMUEL  R.  LEWIS 


A  better  understanding  of  the  plant 
and  the  reasons  for  an  unusual  de^gn 
will  be  gained  by  a  brief  description 
of  the  old  plant  which  cared  for  the 
original  building. 

The  general  office  building  of  Swift 
&  Company,  as  it  existed  prior  to  the 


summer  of  1917,  was  five  stories  high, 
about  200  ft.  long  and  94  ft.  wide. 
It  was  equipped  with  an  indirect  sys- 
tem of  heating,  using  live  steam,  with 
electric  power.  Fresh  air  was  taken 
through  the  sides  of  a  roof  pent  house, 
drawn    through    tempering    heaters    in 


FIG.  1.— GENERAL  OFFICE  BUILDING,  SWIFT  &  CO.,  CHICAGO. 
The    ori^nal    building   comprised    the    eleven    southerly    panels,    the    five    panels    to    the    extreme    left 
are  the  addition.     The  coverea  bridge  on  the  right  is  a  private  connection  with  the  elevated  station. 
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the   attic,   then   down   a   tortuous   and 
constricted  passage  to  the  basement. 

Here,  as  originally  designed  (Fig.  2), 
the  fans  delivered  it  through  reheaters 
into  a  large  hot  air  plenum  chamber, 
or  by-passed  it  under  the  reheaters  to 
adjacent  tempered  air  plenum  chamber. 
From  these  pressure  rooms,  which  were 
located  in  the  northwest  comer  of  the 
basement,  as  shown  on  the  drawing,  a 
separate  metal  duct  conveyed  the  air 
to  the  bottom  of  each  vertical  flue.  In 
general  there  were  two  supply  flues  to 
each  story,  and  these  were  located 
symmetrically  near  the  center  of  the 
building,  serving  the  general  open 
spaces.  There  were,  however,  a  num- 
ber of  private  offices,  and  separate 
flues  to  supply  these  ran  up  the  out- 
side walls.  Bach  separate  duct  had  a 
mixing  damper  at  the  plenum  chamber 
in  the  basement  controlled  by  a  thermo- 
stat in  each  room.  The  ducts  in  some 
cases  were  over  200  ft.  long,  only  5  in. 
wide,  and  20  in,  deep.  They  were  con- 
cealed above  the  first  story  ceiling. 

DE^^CTS    O?    PREVIOUS    SYSTEM. 

There  was  no  direct  radiation  any- 
where in  the  building,  except  in  the 
front  entrance.  The  toilet  rooms  had 
no  heating  or  ventilating  facilities 
whatever;  such  air  and  warmth  as  they 
gained  leaked  in  through  the  doors. 

The  delivery  of  fresh  air  in  the  gen- 
eral offices  on  the  second,  third  and 
fourth  floors  was  near  the  ceiling  from 
an  interior  wall  toward  the  windows: 
The  exhaust  arrangements  consisted  of 
tile-lined  vent  flues  about  10  in.  x  16 
in.  inside,  against  the  outside  walls. 
The  total  cross-sectional  area  of  the 
vent  flues  in  any  rooms  was  usually 
very  much  less  than  the  area  of  the 
supply  flues,  and  the  aggregate  area  of 
all  of  the  facilities  available  for  air 
removal  was  far  less  than  that  which 
experience  has  proven  necessary.  The 
fresh  air  tended  to  pass  from  the  high- 
up  interior  supply  openings  over  the 
heads  and  above  the  breathing  zone  level 
of   the  occupants,  to  the  cool  outside 


walls,  and  glass.  Here  it  would  fall 
toward  the  floor,  passing  directly  out 
through  the  vent  openings,  chilling  the 
unfortunate  people  adjacent  to  such 
openings  and  resulting  in  the  openings, 
despite  strenuous  eflforts  to  prevent  it, 
being  closed  every  cold  morning.  The 
center  of  the  room,  in  the  meantime, 
received  practically  none  of  the  enter- 
ing fresh  air. 

NECESSITY    FOR    CLEANING   AND    COOLING 
AIR. 

As  the  company  grew  and  the  in- 
tensity of  occupation  mounted,  it  be- 
came apparent  that  in  order  to  maintain 
efficiency  some  means  of  cleaning  and 
cooling  the  air  must  be  provided.  Ac- 
cordingly a  space  under  the  plenum 
chamber  was  excavated  and  the  fresh 
air  en  route  from  the  tempering  heat- 
ers to  the  fan  was  passed  through 
a  water  spray,  then  through  a  cast- 
iron  eliminator.  This  old  washer,  due 
especially  to  the  high  air  velocity 
through  it  and  the  inefficient  eliminator, 
was  imsatisfactory  either  as  a  cleaner 
or  as  a  remover  of  entrained  water. 
A  concrete  tank  was  excavated  for, 
below  the  floor,  and  this  tank  was  filled 
vith  brine  coils  which  were  entirely 
submerged  in  the  circulating  water. 
As  a  cooler,  due  to  practically  un- 
limited refrigeration,  the  old  plant  was 
competent. 

The  first  floor  was  originally  intend- 
ed to  be  used  for  storage  purposes, 
and  the  ventilation  of  the  crowded 
rooms  installed  here  as  a  makeshift 
was  most  unsatisfactory.  There  were 
no  adequate  supply  ducts,  no  vent  flues, 
and  the  principal  ventilation  of  this 
floor  was  via  the  stair  hall  to  the 
attic.  The  fifth  floor  was  designed  as 
a  dining-room  with  ceiling  inlets  and 
outlets  alternating  around  the  various 
chandeliers.  All  supply  ducts  for  the 
fifth  floor  were  run  through  an  attic 
space  between  the  trusses,  about  5  ft. 
high,  under  a  flat  concrete  roof.  This 
attic  gets  very  cold  in  winter,  and  ex- 
tremely hot  in  summer.     Although  the 
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old  attic  duct*  were  insulated,  the  losses 
were  considerable,  especially  in  i»-inter, 
when  the  entire  heating  was  dome  by 
air  which,  after  being  wanned,  had 
traveled  in  some  cases  as  far  as  600  ft. 
through  narrow  metal  ducts. 

All  windows  were  double,  this  being 
necessary  to  prevent  frosting  in  winter 
and  undue  losses  in  strnimer,  but  the 
entrance  doors  were  leaky  and  of  the 
swing  type.  O-jnsequently,  when  cool- 
jng,  the  conditioned  air,  being  much 
heavier  than  the  warm  outside  air, 
fell  down  the  stairs  and  ran  out  of 
the  doors  acting  like  so  much  water. 
All  condensation  from  the  heating  sys- 
tem was  wasted  to  the  sewer.  The 
long  exposure  of  adjacent,  very  narrow 
and  deep  metal  ducts  to  each  other 
made  temparaturc  control  of  distant 
rooms  very  difficult. 

EXPOSKD   STEEL   AT   STOCKYARDS   SUBJECT 
TO    RAPID    CORROSION. 

Some  substance  in  the  air  at  the 
stockyards,  popularly  believed  to  ema- 
nate from  sulphuric  acid  processes, 
causes  very  rapid  corrosion  of  all  ex- 
posed steel.  Ordinary  black  steel  pipe 
heaters  and  even  galvanized  steel  sheets 
have  a  very  short  life.  The  old  tem- 
pering heaters  had  been  renewed  sev- 
eral times,  and  the  fan  housings  had 
been  patched  repeatedly  to  cover  holes 
caused  by  corrosion.  The  air  is  also 
heavily  charged  with  dust  and  soot. 
The  old  air-ways,  with  their  long,  hori- 
zontal runs  of  inaccesible  space,  were 
thoroughly  coated  with  this  matter, 
which  could  not  be  reached,  but  which 
accumulated  year  by  year. 

HOW     DUST     IN     AIR     DUCTS     NULLIFIES 
WORK    OF    AIR    WASHER. 

In  this  connection  "it  is  interesting  to 
observe  that  while  careful  tests  of  very 
efficient  air  washers  show  that  they  may 
and  do  reduce  the  bacteria  content 
very  materially,  samples  taken  from 
points  in  duct  systems  only  slightly 
distant  show  large  numbers  of  colonies. 
Conditions  in  air  ducts  as  to  moisture 


ar.d  temperature  are  favorable  ^a  ibc 
development  of  bacteria,  and  we  draw 
the  conclusions  that  the  nearly  sterile 
air  from  the  washer  is  rap  :c!t  impreg- 
nated with  spores  from  the  air-^ray 
surfaces  and  that  we  would  do  well  to 
have  these  surfaces  accessible,  and 
to  see  that  they  are  cleaned  frequently. 

ENTIRELY     NEW     SYSTEM     DESIGNED    FOR 
ENLARGED    BUILDING 

It  was  decided  by  Swift  &  Company 
in  1917,  to  increase  the  size  of  the  build- 
ing about  5(Kf .  adding  five  stories  oo 
the  north  end,  about  90  ft.  by  94  ft 
in  area. 

The  considerations  mentioned  in  con- 
nection with  the  old  ventilating  plant — 
that  it  was  overloaded,  and  that  it  oc- 
cupied valuable  and  well-lighted  space 
on  the  first  floor — made  it  desiraUe  to 
install  an  entirely  new  system  for  the 
entire  building. 

During  the  winter  of  1916-17,  fortu- 
nately, we  had  made  an  investigaticm 
and  report  on  the  old  system  and  so 
were  familiar  with  all  of  its  details. 
In  designing  the  new  plant,  some  of 
the  vital  considerations  were: 

1.  The  plant  must  be  efficient  as  a 
cooling  system  as  well  as  for  heating, 
since  the  large  floor  areas  in  proportion 
to  outside  wall  heavy  percentage  of  oc- 
cupancy and  extensive  use  of  electric 
lights  render  cooling  in  warm  weather 
imperative. 

2.  There  must  be  control  of  humidity 
at  all  times,  whether  heating  or  cool- 
ing. 

3.  The  maximum  of  accessibility  to 
all  parts  for  cleaning  must  be  provid- 
ed, since  the  plant  runs  24  hours  per 
day,  the  year  round. 

4.  A  minimum  use  of  steel  in  any 
form  must  be  achieved,  to  avoid  the 
heavy  maintenance  expense  due  to  cor- 
rosion. 

5.  Exhaust  steam,  an  ample  quan- 
tity of  which  is  available,  must  be  used 
for  heating,  rather  than  live  steam. 

6.  The  ventilation  of  the  toilets  and 
wardrobes  must  be  positive. 
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7.  All  plumbing  must  be  protected 
by  adequate  radiation  to  prevent  freez- 
ing when  the  fan  sytem,  for  any  rea- 
son, is  shut  down. 

8.  Since  there  is  to  be  a  dining-room 
on  the  fifth,  floor  and  a  cafeteria  on 
the  first  floor,  care  must  be  used  to 
prevent  any  odors  of  food  in  the  offices. 

9.  There  are  not  only  large  general 
offices,  but  also,  around  them,  on  the 
outside  walls,  many  private  offices  and 
the  location  and  size  of  these  private 
offices  will  inevitably  from  time  to 
time  be  changed.  It  is  necessary  to  pro- 
vide separate  heating,  cooling,  ventila- 
tion and  temperature  control  of  these 
offices,  arranged  so  flexible  as  to  permit 
of  changes  being  made  at  any  future 
date,  and  when  such  changes  are  made 
the  conditions  must  be  equally  good  in 
all  offices,  old  and  new. 

10.  The  plant  must  be  designed  so 
that  the  fresh  air  sweeps  all  of  the 
floor  area,  with  reasonably  even  speed, 
and  so  that  even  though  private  offices 
extend  around  a  large  percentage  of 
the  exterior  walls,  cutting  off  the  vent 
flues,  the  general  offices  shall  not  suffer 
thereby. 

11.  The  plant  must  be  designed  so 
that  the  continuous  operation  of  the 
building  shall  not  be  interfered  with 
while  the  new  plant  is  being  installed, 
and  so  that  service  shall  be  furnished 
by  one  or  the  other  plant  at  all  times 
during  the  reconstruction. 

I^OOP    CIRCUITS    FOR    THE    AIR    PROVIDED 
FOR  IN  GENERAI.  SCHEME. 

The  best  ventilation  we  know  of  is 
obtained  by  a  current  of  comfortably 
heated  and  moistened  air  sweeping  like 
a  breeze  across  the  bodies  of  the  occu- 
pants. Structural  limitations  and  physi- 
cal conditions  of  local  heating  and 
cooling  which  would  disturb  such  a 
current  render  its  use  on  any  gfand 
scale  impracticable  in  this  building. 
In  rooms  having  fixed  seats  we  can 
simulate  this  desirable  condition  by 
using  floor  inlets,  as  in  theatres  and 
churches.  Here,  however,  absolute 
flexibility  of   furniture  locations  is  im- 


perative. The  modified  system  of  cross 
ventilation  of  the  old  plant  has  been 
proven  unsatisfactory,  as  we  found  cer- 
tain places  in  the  large  rooms,  near  the 
center,  with  carbon  dioxide  content  as 
high  as  17  parts  per  10,000,  showing 
that  practically  none  of  the  entering 
air  reached  these  spots.  We,  therefore, 
adopted  a  general  scheme  of  loop  cir- 
cuits for  the  air,  with  inlets  usually 
well  above  the  breathing  zone,  having 
a  velocity  of  around  600  lin.  ft.  per 
minute,  and  outlets  at  both  floor  and 
ceiling,  the  outlets  being  distributed  as 
far  as  practicable  so  as  to  drain  out 
the  air  from  all  parts  of  every  room. 
Where  the  outlets  cannot  be  depended, 
upon  to  do  this,  the  inlets  may  do  so 
by  high  velocity  jets  of  air  sprayed 
over  the  heads  of  the  occupants  and 
reaching  the  stagnant  parts.  All  inlets,, 
therefore,  have  adjustable  diffusers  cap- 
able of  diverting  the  air  horizontally, 
and  many  inlets  have  horizontal  ad- 
justable louvers  in  addition,  for  vertical 
diversion  of  the  air  currents.  In  ad- 
justing the  air  delivery  since  putting 
the  plant  into  commission,  we  have 
found  these  diffusers  of  remarkable 
value.  Necessarily  in  so  crowded  a 
room  there  may  be  conditions  affecting 
a  few  occupants  who  must  sit  very 
close  to  vent  openings,  due  to  drafts. 
In  such  cases  opening  the  vent  registers 
at  the  ceilings  or  setting  them  partly 
open  will  settle  the  problem,  without 
curtailing  the  general  ventilation. 

When  cooling  the  room,  the  heavier 
chilled  air  from  the  inlets  falls  to  the 
floor,  displacing  the  warmer  and  con- 
taminated air.  At  such  times  the  upper 
outlet  openings  are  most  effective  in 
promoting  good  ventilation. 

A  considerable  supply  of  air  was 
provided  in  excess  of  the  capacity  of 
the  regular  outlet  flues,  and  this  excess 
is  used  for  supply  to  wardrobes,  toilets, 
etc.,  also  to  provide  a  movement  of  air 
from  all  floors  out  into  the  corridors 
and  stair  halls,  and  from  these  into  the 
dining-room,  cafeteria,  etc.,  so  as  to 
prevent  dissemination  of  food  odors. 
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ARRANGEMENT     OF     AIR-WAYS     IN      NEW 
SYSTEM. 

The  new  tempered  air  duct  runs 
down  the  center  of  the  building  (Fig. 
3)  with  small  branches  to  the  risers, 
and  is  in  tunnel  under  the  old  part, 
and  in  metal  in  the  new  part,  a  base- 
ment existing  under  the  new  part  only. 
All  ducts  for  air  supply,  however,  are 
large  enough  for  easy  passage  of  a  man,, 
and  the  main  air-ways  would  take  an 
automobile. 

Since  the  air  in  the  main  masonry 
duct  is  never  cooler  than  about  60°  F 
or  warmer  than  about  66°  the  year 
round,  there  is  no  special  insulation 
required  after  once  bringing  the  walls 
and  surrounding  ground  to  this  tem- 
perature. The  metal  supply  ducts, 
however,  in  the  basement  are  heavily 
insulated;  more  on  account  of  the  ob- 
jectionable dripping  from  them  than 
for  any  other  reason.     (The  ducts  are 


FIG.  4.— INTERIOR  OF  THE  MAIN  TEMPERED 
AIR  DUCT.  ^ 

Covered  steam  pipes  and  electric  conduits  will  be 
noted  at  the  ceiling.  The  pipe  at  the  floor  is  a 
vacuum  return.  The  bottoms  of  all  tunnels  are 
"well  above  the  basement  of  the  new  building,  toward 
which  they  grade.  The  tunnels  are,  therefore,  per- 
fectly dry,  except  when  washed  out  for  sanitary 
reasons. 


usually  much  cooler  than  the  warm 
damp  basement.)  The  metal  supply 
ducts  in  the  attic  also  are  insulated  be- 
cause the  attic  is  very  hot  in  siunmer 
and  very  cold  in  winter. 

The  main  air-ways  are  provided 
with  lights  (Fig.  4)  with  adequate 
cleaning  facilities,  and  serve  also  as 
conduits  for  steam,  water,  compressed 
air  and  other  pipes,  all  of  which,  of 
course,  are  properly  covered. 

By  this  general  scheme  in  which  only 
the  old  vertical  flues  are  used  by  both 
old  and  new  plants,  it  was  possible  to 
keep  the  old  plant  running  until  the 
new  one  was  completely  installed  so 
far  as  the  new  third  of  the  building 
was  concerned  (Fig.  5)  ;  then  to  build 
the  new  underground  work  in  the  old 
part  so  that  air  from  both  sources  was 
available  at  every^  flue;  changing  a 
flue  at  a  time  from  old  to  new  supply 
system  until  enough  had  been  changed 
to  permit  of  the  removal  of  the  old 
apparatus. 

The  following  is  a  schedule  of  the 
fans,  which  are  of  the  Sturtevant 
multivane  type: 

No.  1.  Supply,    104,000   C.   F.   M. 

No.  2.  Exhaust  toilets  and  lockers, 
24,700  C.  F.  M. 

No.  3.  Exhaust  dining-room  and 
cafeteria,  16,300  C.  F.  M. 

No.  4.  Exhaust  kitchen,  6,000  C. 
F.  M. 

In  order  to  economize  on  floor  area, 
which  is  extremely  valuable,  the  fresh 
air  intake  is  from  the  north  and  a  lit- 
tle above  the  ground,  and  all  exhaust 
fans  are  in  the  attic — thus  there  are 
no  down  current  air-ways,  but  all  pas- 
sage of  air  is  upward. 


HOW       THE 


PRIVATE       O^^ICES 
HANDLED. 


WERE 


The  problem  of  the  ever  changing 
private  offices  is  cared  for  by  providing 
at  each  outside  wall  panel  point  in 
each  room: 

A.  Adequate  steam  supply  and  vacu- 
um return  risers. 
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B.  Compressed  air  risers  for  auto- 
matic control. 

C.  A  vent  flue  which  can  be  tapped 
as  required. 

D.  A  tempered  air  supply  flue  which 
can  be  tapped  as  required. 

Any  private  office,  therefore,  may  take 
from  the  main  tempered  air  riser  (cap- 
able of  supplying  as  much  as  2000 
cu.  ft.  of  air  per  minute)  the  400 
cu.  ft.  likely  to  be  the  maxim  needed, 
and  may  return  this  air  to  the  cor- 
responding vent  flue.  An  enclosed 
raidator    is    provided    for    each    office, 


which  warms  the  tempered  air  as  need- 
ed to  maintain  the  desired  temperatitre, 
depending  on  outside  conditxms  (F%. 
6).  When  a  private  oflice  is  removed, 
throwing  the  space  into  the  general 
office,  the  separate  heating  and  ventilat- 
ing arrangements  may  be  removed  or 
not,  as  convenience  dictates. 

Experience  has  shown  that  when  un- 
der full  occupancy  of  the  general 
offices  (Figs.  7  and  9),  with  many 
lights  turned  on,  we  must  hai-e  the 
tempered  air  cooled  as  low  as  60°  in 
simimer.     Such    an    inlet    temperature 


OlAPMRAftM  VALVt 


vcnr  Fluc  roR/ 

SCVtRAL  FLOOR  V 


VACUUM  TRAP- 


7\ 


'TtMPCRCO  AiR 
SUPPLY  PLUE  roft 

3tvcc?AL  Floors 


/ 


VtriT  RtfilSTER     ^  WA  U  BROKE  fl  AW/KY  "nO  SHOW 
COriCCAi_C-D  RADIATOR 


FIG.  6.— FI.EXIBLE  ARRANGEMENT  OF  FLUES  FOR  PRIVATE  OFFICES. 
In  certain  locations  flues  as  illustrated  are  provided,   which  permit  private   offices  in   each   panel,   at 
any  or  all  floors,  each  ofiice  to  have  a  radiator,  warm  or  cool  air  supply,  a  vent  flue  and  a  thermostat. 
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will  not  answer  at  all  for  the  private 
offices  with  their  limited  number  of 
occupants,  so  it  is  common  practice 
in  this  building  even  in  hot  weather 
to  have  the  steam  turned  on  the  radi- 
ators in  the  private  offices  and  smaller 
rooms.  There  seems  no  way  to  avoid 
the  necessity  of  doing  this,  especially 
in  the  rooms  which  do  not  receive  the 
warm  sunshine. 

The  exhaust  fans  care  for  the  re- 
moval of  about  46,000  cu.  ft.  of  air 
per  minute,  the  remainder,  58,000  cu. 
ft.  of  air  per  minute,  escaping  through 
roof  ventilators  from  the  attic,  induced 


air  washer  will  restore  the  desirable 
vitality  to  the  air. 

In  this  plant  the  mental  activity  and 
physical  welfare  of  the  occupants  are 
of  first  importance,  and  operating  costs 
are  of  little  relative  importance. 

The  value  of  floor  space  and  sun- 
shine are  so  high  that  the  flues  neces- 
sary for  recirculation  would  be  inordin- 
ately expensive. 

We  have  the  stockyards  odors,  of 
rendering,  fertilizer  works,  etc.,  to  con- 
tend with,  and  their  amelioration  is 
considered  a  sufficient  burden  without 
adding  any  human  element. 


FIG  7.— VIEW  IN  GENERAI,  OFFICES,    SWIFT  &   CO.   BUILDING. 

In    general,   the    inlets   and   outlets   are   in   the   faces   of   the    piers   shown    at   the    right.     A   large 
diffuser,  however,  may  be  seen  at  the  upper  left  corner. 


by  the  pressure  generated  by  the  supply 
fan  (Fig.  10). 

REASONS    FOR    NOT    RECIRCULATING    THE 
AIR. 

There  was  no  provision  made  for  re- 
circulating any  of  the  air,  even  when 
cooling,    for    the    following    reasons: 

It  has  by  no  means  been  demonstrat- 
ed that  any  air  washer  will  remove 
the  objectionable  conditions  from  air 
w^hich   has   been   breathed,    or   that   an 


The  owner  knows  that  it  is  the  best 
of  investments  for  him  to  promote  the 
most  healthful  and  comfortable  work- 
ing conditions  in  this  building.  The 
occupants  and  even  casual  visitors  have 
very  little  realization  of  the  extent  of 
the  physical  equipment  involved  in 
such  promotion.  Therefore,  we  arranged 
for  especially  easy  access  to  this  plant, 
with  plenty  of  light,  white  enameled 
walls,  a  special  observation  room  with 
windows  for  the  air  washer,  etc. 
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DETAILS   OF   EQUIPMENT. 

The  air  supply  comes  from  the  north 
from  a  hooded  inlet  a  few  feet  above 
grade.  This  is  not  the  most  favorable 
point  for  clean  air  in  our  judgment, 
and  we  hope  may  later  be  improved. 
The  use  of  this  inlet  at  present  is  gov- 
erned by  expediency. 

The  fresh  air  passes  first  two  9-in. 
layers  of  cast-iron  Vento  heater,  en- 
cased in  enameled  brick,  not  sheet  steel, 
and  controlled  by  a  thermostat  to  pre- 
vent freezing  the  washer.  Then  the 
washer  is  passed,  with  its  influence,  as 
may  be,  for  cooling  or  heating,  drying 
or  moistening  the  air;  then  an  addi- 
tional Vento  heater,  called  the  econo- 
mizer, warming  the  air  to  the  required 
tempered  air  duct  point,  using  water  of 
condensation  discharged  by  the  vacu- 
um pumps.  If  this  coil  is  insufficient 
there  is  an  additional  steam-supplied 
heater  coil  beyond  it,  which,  will  be  in 
effect  if  necessary,  as  demanded  by  the 
duct   thermostat. 

The  air  washer  is  called  upon  merely 
to  remove  as  much  as  possible  of  the 
dust  and  soot,  to  cool  the  air  in  sum- 
mer, using  water  which  has  been 
chilled  by  refrigeration,  and  to  intro- 
duce moisture  in  the  winter,  using 
water  which  has  been  warmed  by  steam 
injection.  The  air  washer,  as  well  as 
the  other  air-handling  equipment,  was 
designed  particularly  to  promote  dura- 
bility and  ease  of  cleaning  to  the  full- 
est possible  extent.  There  is  a  rein- 
forced concrete  washer  tank  lined  with 
enameled  brick.  At  the  tank  water- 
line,  at  the  inlet  to  the  washer,  is  a 
galvanized  steel  header,  from  which  rise 
the  supply  pipes  carying  Braemer  Air 
Conditioning  Company's  phosphor- 
bronze  spray  nozzles.  (Fig.  11).  The 
walls  and  ceiling  are  impervious  to 
moisture,  and  a  wide  passage  across  the 
front  of  the  washer  gives  access  to  the 
sprays.  The  eliminators,  also  of  Brae- 
mer make,  are  set  above  the  tank,  on 
enameled  brick  piers,  and  are  built  in 
units,  any  group  of  which  is  easily 
removable.      They    are    accessible    for 
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cleaning  from  both  front  and  back,  and 
instead  of  being  encased  in  steel,  as  is 
usual,  are  in  a  masonry  enclosure. 
They  have  flooding  nozzles.  The  washer 
tank  has  a  sewer  connection  for  flush- 
ing out,  an  automatic  overflow,  and  a 
connection  to  the  pump  suction. 

There  is  a  larger  and  much  deeper 
tank  beyond  the  regular  washer  tank 
(Fig.  12),  also  lined  with  enameled 
brick,  and  containing  6,000  sq.  ft.  of 
surface  of  2  in.  galvanized-steel  brine 
coils.  When  the  cooling  function  is  in 
effect  the  first  or  regular  tank  overflows 
via  concrete  weirs  to  standard  Baude- 
lot  distributors,  the  comparatively  warm 
water  trickling  down  over  the  refrig- 
erating coils  to  a  cool  pool  below,  from 
wikich  a  connection  is  made  to  the  pump 
suction. 

The  circulating  pumps  (Fig.  13)  are 
each  6  in.,  direct-connected  electric 
centrifugals,   in  duplicate. 

In  winter  only  the  regular  tank  need 
be  used,  the  cool  tank  and  Baudelot 
coils  being  drained.  Humidity  control 
is  then  established  by  warming  the 
water  as  needed,  by  an  injector. 

In  '  summer     the     circulating     pump 


draws  from  the  regular  tank  or  from 
the  cool  tank  as  humidity  conditions 
require,  suction  from  either  as  desired 
being  achieved  by  diaphragm  valves  in 
both  connections. 

The  equipment  is  arranged  to  main- 
tain not  more  than  80°  inside  with 
60%  relative  humidity  when  the  out- 
side temperature  is  not  higher  than  95° 
and  48%  relative  humidity;  and  to 
maintain  at  least  70°  inside  with  at 
least  60%  relative  humidity  with  the 
air  entering  the  washer  at  40°. 

This  equipment  conditions  the  air  to 
the  extent  used  for  cooling,  somewhere 
around  60°,  and  in  this  condition  all 
horizontal  transmission  through  the  air- 
ways to  the  bases  of  the  flues,  is  effect- 
ed. At  the  flue  bases  are  reheaters 
(Fig.  14),  the  steam  supply  to  which 
is  controlled  by  the  thermostats  in 
the  rooms.  If  the  rooms  are  too  warm, 
the  tempered  air  is  delivered;  if  they 
are  too  cool,  steam  is  admitted  to  the 
reheaters  as  required. 

Distilled  water  is  used  for  drinking 
purposes,  and  this  water  is  cooled  and 
circulated  continuously  by  a  pair  of 
duplicate   centrifugal   pumps.     A   ther- 


FIG.  13.— CIRCULATING  PUMPS  FOR  AIR  WASHER. 

These   6-in.    pumps   arc   in   duplicate   so    that   one    always    is    in    reserve,    and    are    used    to  force    the 

water  through  the  sprays.     As  humidity  conditions  in  the  building  require,   the  temperature   of  the   spray 

water   is   varied   automatically,   the   diaphragm   valves    which    aid    this    function    being   shown    at  the    rear. 
One  of  the  heavily  covered  tempered  air  ducts  may  be  seen  overhead. 
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mostat  controls  two  diaphragm  valves, 
arranged  so  that  the  mixture  of  chilled 
and  normal  water  may  be  maintained 
at  the  most  satisfactory  point. 

The  dining-room  on  the  fifth  floor 
and  cafeteria  on  the  first  floor  (Fig. 
17),  while  they  serve  others  besides 
employees  of  this  office,  and  the  bulk  of 
their  business  here.  It  is  not  neces- 
sary to  ventilate  them  to  full  capacity 


or  all  of  them,  as  desired,  compelling 
the  maximum  air  movement  reasonably 
to  follow  the  maximum  occupanc}'. 

The  kitchen  has  a  separate  and  pow- 
erful exhaust  through  the  hoods  over 
the  ranges  and  kettles  and  this  fan  is 
in  operation  nearly  all  the  time.  A 
strong  current  of  air  is  thus  main- 
tained from  the  dining-room  through 
the  doors,  and  from  the  cafeteria  via 


FIG.  14.— TYPICAI,  ARRANGEMENT  OF  INDIRECT  HEATERS  AT  FLUES. 

Only  tempered  air  is  conveyed  horizontaUy,  this  air  being  heated  further  as  needed  by  indirect 
heaters  at  the  flue  bases.  These  are  in  the  basement  in  the  new  part,  and  in  the  brst  floor 
in  the  old  part.  This  arrangement  permits  all  diaphragm  valves  and  vacuum  traps  to  be  accessible,  wlule 
entirely   concealed.     Cast-iron   access  doors   are   provided. 


except  near  and  during  meal  times. 
Therefore,  pneumatic  switches  and 
dampers  are  provided  which  permit 
the  operating  engineer  to  cut  off  the 
air  to  and  from  either  the  dining-room, 
or  the  cafeteria  or  the  smoking  room. 


the  conveyor,  into  the  kitchen,  tending 
to  cool  the  latter  as  well  as  preventing 
dissemination  of  odors. 

Similar  pneumatic  operation  is  pro- 
vided for  all  foul  air  outlets;  and  so 
that   when   desired    for  quick   heating, 
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the  full  force  of  the  tempering  heaters 
may  be  used,   regardless   of   automatic 
temperature  regulation. 

The  steam  circulation  for  heating  is 
at  atmosphere  or  lower,  using  exhaust 
steam.  Each  unit  of  surface  has  a 
thermostatic  vacuum   trap.     The   vacu- 


first  tempering'  heater  on  the  fan  side 
of  the  washer,  which  acts  as  an 
economizer,  and  from  this  the  cooled 
water  passes  to  the  sewer.  The  econ- 
omizer is  placed  here  as  giving  a  rea- 
sonably low  inlet  air  temperature,  and 
being  in  no  danger  of  freezing. 


FIG.  IS.— CAFETERIA,  FIRST  FLOOR.  SWIFT  &  CO.  BUILDING. 

Particular  attention  was  paid  to  the  provision  that  no  odors  from  this  room  should  rise  up  through 
the  offices  above.  The  measures  adopted  to  prevent  this  proved  successful.  About  400  people  at  one 
time  can  be  accommodated  in  this  room,  and  several  thousand  are   fed  here   every   day. 


um  pumps  (Fig.  16)  are  in  duplicate, 
and  are. electric  driven,  by  silent  chains. 
They  run  continuously,  that  is,  there  is 
no  attempt  to  control  them  by  stopping 
and  starting  mechanism.  They  dis- 
charge   the    warm    water    through    the 


FIG.  16.— VACUUM      PUMPS      FOR      HEATING 
SYSTEM.     SWIFT     &     CO.     BUILDING. 

When  the  heating  system  is  in  operation  one  of 
these  duplicate  pumps  is  alwavs  exhausting  the 
condensed  water  and  the  air  from  the  radiating 
surface. 


All  closet  fixtures  throughout  have 
register  faces  behind  them,  through 
which  strong  currents  of  air  pass  en 
route  to  the  exhaust  fan,  removing 
odors.  In  the  old  installation  a  very 
objectionable  smell  of  clothing  was 
noticeable  throughout  the  corridors  and 
lobby.  In  the  new,  the  check-rooms 
are  kept  at  less  air  pressure  than  th^ 
rooms  with  which  they  communicate, 
having  exhaust  fan  connections,  so  that 
these  odors  cannot  be  observed. 

It  was  impracticable  to  install  dupli- 
cate air-handling  machinery,  due  to 
cost  and  complication  of  ducts,  and 
since  so  little  trouble  ever  originates 
wnth  fans,  there  was  danger  that  the 
idle  units  would  deteriorate  from  cor- 
rosion as  soon  as  the  active  ones. 
Therefore,  no  duplicate  fans  and  mo- 
tors are  provided.  However,  all  motors 
are  belted,  so  that  they  could  easily 
be  replaced  in  a  few  minutes,  and  du- 
plicate fan  bearings  are  kept  in  stock. 
In  any  event,  the  shutting-down-  for  a 
few  hours  of  any  exhaust   fan  would 
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not  be  disastrous,  and  the  building 
is  so  arranged  with  its  flue  base  re- 
heaters  as  to  be  heated  by  gravity  with 
the  supply  fan  shut  down,  when  neces- 
sary. 

In  order  to  neutralize  as  far  as  pos- 
sible the  corrosive  effect  mentioned,  the 
air  washer  is  being  operated  with 
caustic  soda  in  the  circulating  water,  at 


the  rate  of  1  lb.  per  1,000  gal.  of 
water,  this  being  added  each  time  the 
water  is  changed.  Some  further  ob- 
servation and  experimentation  is  indi- 
cated in  this  connection.  With  an 
outdoor  temperature  of  102^  the  in- 
side temperature  was  easily  maintained 
at  79^  at  the  warmest  place  in  the 
building. 


NEW  HEAT  TRANMISSION  TABLES 

A  Remarkable  Compilation  of  Factors  as  Given  by  Leading  Authorities 
Covering  Latest  Types  of  Construction. 

By   WILUAM   R.   JONES. 
Superintendent,    Department    of    Building    and    Grounds,    University    of    Pennsylvania. 
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VENTIMTION 


TEST  OF  CHICAGO  AM)  COOK  COUNTY 
SCHOOL  FOR  BOYS 


EDITED  BY  MEVER  J.  STURM 


The  Chicago  and  Cook  County  School 
for  Boys  is  one  of  a  group  recently 
designed  and  is  comparable  in  general 
arrangement  to  an  ordinary  elementary 
school.  The  entire  group  of  buildings 
will  be  supplied  with  steam  from  a 
central  boiler  plant  which  is  now  being 
built.  At  present,  as  described  herein, 
this  building  has  its  own  temporary 
plant. 

The  accompanying  plans  show  the 
general   arrangement .  of  the   rooms. 

Probably  as  a  measure  of  economy, 
no  other  reason  being  apparent,  a  rather 
unique  system  of  heating  and  ventilating 
wa^  installed.  The  steam  circulation  is 
obtained  by  a  double-pipe  overhead 
downfeed  system,  the  returns  passing  to 
a  receiving  tank  in  the  basement  and 
being  delivered  from  the  tank  to  the 
boiler  by  an  electric  pump.  There  is 
no  direct  radiation,  independent  of  the 
so-called  ventilating  system.     Radiation 


is  of  the  cast-iron  wall  type,  each  radi- 
ator being  two  units  wide,  encased  in 
sheet  steel,  and  arranged  with  dampers 
below  and  register  faces  above,  so  that 
air  may  circulate  around  the  radiators. 
This  air  is  supplied  to  the  radiators  as 
may  be  desired  by  damper  adjustment, 
either  from  out  of  doors,  or  from  the 
rooms  themselves.  In  this  manner,  to 
some  extent,  by  adjusting  the  dampers, 
and  by  turning  off  or  on  the  steam  in 
the  radiators,  temperature  regulation  is 
possible.  This,  however,  can  only  be 
obtained  manually.  "^ 

The  intake  openings  from  outside  to 
the  radiator  casings,  are  each  3j^-in. 
wide  X  46  in.  long,  and  in  each  of  the 
standard  classrooms  there  are  three 
such  inlets. 

The  exhaust  openings  for  the  first 
floor  are  near  the  ceilings  inside  the 
wardrobes,  which  have  slide-up  doors 
arranged  so  that  when  they  are  closed 
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there  is  a  space  6-in.  from  the  floor 
to  their  lower  edge  through  which  air 
leaves  the  rooms.  The  second  floor 
rooms  do  not  have  wardrobes,  so  that 
the  exhaust  registers  are  8  ft.  above  the 
floor  connected  directly  into  the  flues. 
The  vertical  flues,  except  in  the  third 
floor,  are  so  arranged  that  each  flue 
exhausts  from  super-imposed  rooms  on 
both  •  the  first  and  second  floors.  The 
second  floor  openings  into  the  flues 
have  steel  elbows  or  shields  project- 
ing out  into  the  flues  behind  the  ro- 
isters. All  vent  flues  are  connected  in- 
the  attic,  to  a  gathering  chamber. 

Where  the  two  main  trunk  line  ducts, 
one  from  each  half  of  the  building, 
join  the  gathering  chamber,  there  are 
placed  balanced  louver  shutters  which 
open  to  permit  passage  of  air  from  the 
ducts  to  the  chamber  and  close  to  pre- 
vent any  air  movement  away  from  the 
chamber  and  into  the  exhaust  ducts. 

The  exhaust  fan  is  a  48-in.  disc  fan 
which  operates   at   constant   speed   and 
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no  appliances  are  provided  for  varying 
the  amount  of  air  handled  by  this  fan. 
The  discharge  is  through  a  large  open- 
ing at  about  the  level  of  the  roof. 

The  plant  comprises  an  elaboration 
of  the  type  of  ventilation  and  heating 
known  as  direct-indirect  and  is  better 
than  the  usual  attempts  at  this  because 
of  the  comparatively  large  fresh  air 
intakes,  the  positive  exhaust,  and  the 
means  provided  for  varying  the  air 
volume    and    temperature.      Compared 


Direct  heating  is  the  term  used  when 
the  heating  surface,  such  as  steam, 
water  or  electric  radiators  or  stoves,  is 
placed  in  the  rooms,  recirculating  the 
air  in  the  rooms,  no  attanpt  being  made 
to  introduce  fresh  air.  Indirect  heat- 
ing is  the  term  used  when  the  heating 
surface  is  placed  outside  the  room  or 
in  such  manner  that  constant  supply 
of  heated  air  is  conveyed  into  the 
rooms. 

Direct-indirect    heating    is    the    term 
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with  the  usual  installation  of  direct- 
indirect  heating  and  ventilation  for 
schools,  this  plant  is  very  much  more 
liberal  as  to  areas  and  capacities  and 
is  further  equipped  with  a  mechanical 
exhauster. 

DIRECT-INDIRECT   HEATING. 

For  the  purpose  of  establishing  a 
working  definition  for  the  system  in- 
stalled in  this  school,  the  following 
descriptions  are  given: 


used  to  describe  a  system  by  which  di- 
rect radiators,  or  part  of  them,  placed 
in  the  room,  are  partially  or  wholly  en- 
cased, and  arranged  with  air  supply 
inlets  directly  from  outside,  through 
the  walls,  usually  under  the  windows. 
To  introduce  any  fresh  air  it  is  neces- 
sary to  remove  from  the  room  the  air 
which  the  fresh  air  is  to  replace.  Ordi- 
narily vent  flues  are  provided,  usually 
with  the  intention  of  drawing  the  air 
from  the  floors  of  the  rooms,  where  it 
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is  presumably  coolest.  These  flues  have 
no  efficiency  in  removing  air  unless  they 
are  warmer  than  the  air  outside,  and 
will,  unless  affected  by  some  local  wind 
condition,  have  a  reverse  current  when- 
ever they  are  cooler  -than  the  air  out- 
side. It  is  necessary,  therefore,  in 
order  to  secure  results  with  a  direct- 
indirect  system  of  heating  and  ventila- 
tion, to  heat  the  vent  flues,  or  to  pro- 
vide mechanical  means  to  exhaust  the 
air. 

Such  an  attempt  at  heating  and  ven- 
tilating will  not  amount  to  much  in  the 
handling  of  the  air,  when  the  fan  (if 
mechanical  exhaust  is  installed)  is  not 
in  operation,  unless  the  outside  tempera- 
ture is  40^  F.  or  more  cooler  than  the 
air  in  the  building. 

Since  the  fresh  air  inlets  for  this 
building  are  in  vertical  walls,  they  are  Jbecause  of  the  profound  influence  of 
necessarily  exposed  to  extreme  wind  wind  and  weather,  no  particular  corn- 
effects  and  those  to  windward  will  de-  parison  except  as  concerned  the  general 
liver  excess  air,  while  those  to  leeward     system  could  fairly  be  drawn. 

In  the  January  issue  the  results  will  be  presented  of  three  ventilation  tests  in  on€  of 
the  classrooms  in  this  building:  with  the  exhaust  fan  not  running,  imth  the  exhaust  fan 
running,  and,  third,  with  the  fan  running  and  a  high  wind  from  the  northwest. 


often  become  outlets,  due  to  the  lower- 
ed pressure,  and  to  eddy  currents. 

Since  the  volume  and  temperature  of 
the  entering  air  are  subject  to  such 
great  fluctuations,  it  is  evident  that  the 
means  of  regulating  the  volume  and  of 
varying  the  amount  of  heating  surface 
with  which  the  air  comes  in  contact 
should  be  considerably  refined. 

With  a  full  knowledge  of  these  con- 
ditions, the  Chicago  and  Cook  County 
School  for  Boys  was  selected  by  the 
Chicago  Commission  on  Ventilation  for 
observation  and  test,  in  order  that  some 
comparison  might  be  drawn  with  other 
school  building  plants  tested  or  to  be 
tested  by  the  Commission. 

Preliminary  observations  and  tests, 
however,  demonstrated  at  once  that 
owing  to  conditions  of  occupancy  and 
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UMTED  STATES  FUEL  ADMINISTRATION 


Articles  appearing  in  this  department  are  published  with  the  endorsement  of  the 
United  States  Fuel  Administration  at  whose  request  The  Heating  and  Ventii,ating 
Magazine  is  co-operating  in  a  national  plan  for  fuel  conservation.  It  is  the  fuel  admin- 
istration's desire  that  we  publish  in  each  issue  a  strong,  authoritative  article  on  fuel  con- 
servation, regarding  the  phases  of  economy  which  may  apply  to  the  heating  and  venti- 
lating industry.  The  Fuel  Administration  is  issuing  invitations  to  authors  throughout  the 
country  to  keep  editors  supplied  with  desirable  conservation  articles.  Our  readers  can 
assist  in  this  work  very  materially  by  sending  in  data  and  other  matter  that  would  be 
suitable  for  this  department. 


FUEL   ECONOMY   RESULTS   OBTAINED   IN 
HOUSE  HEATERS 


By  A.  BEM9NT. 


One  of  the  reasons  why  the  usual 
operator  of  a  heating  boiler  does  not 
readily  grasp  the  essentials  of  the  com- 
bustion problem  is  that  he  has  no 
visual  evidence  of  the  air  supply,  or, 
the  fact,  that  while  burning  one  ton  of 
coal,  he  uses  very  many  tons  of  air  in 
the  process.  If  this  were  apparent,  air 
supply  would  command  more  attention. 
The  result  is  that  a  belief  prevails  that 
because  a  good  draft  is  desirable,  it  is 
not  possible  to  have  too  much  of  a  good 
thing.  This  leads  to  the  use  of  very 
much  more  air  than  necessary,  with  the 
result  that  large  quantities  of  heat  are 
carried  to  the  chimney  in  this  air,  which 
flows  through  the  furnace  without  as- 
sisting in  the  production  of  heat  or  in 
any  way  contributing  to  the  combus-. 
tion  process.  After  long  experience  I 
find  that  in  general  practice  the  matter 
may  be  reduced  to  the  two  simple  ele- 
ments of  proper  placing  of  the  coal 
and  control  of  draft. 

THE  TIME  TO  FIRE. 

The  time  to  fire  is  when  the  fuel  bed 


has  burned  down  to  such  a  stage  that  it 
requires  replenishing  to  maintain  its 
standard  condition,  not  when  steam  is 
low,  or  when  heat  is  required.  The 
more  common  practice  in  heating  serv- 
ice is  to  fire  when  steam  pressure  gets 
low,  or  heat  is  desired,  and  when  little 
heat  is  needed  to  run  a  very  thin  fire, 
in  some  cases  the  fire  door  being  open, 
this  is  wasteful.  The  time  to  fire  is 
not  when  heat  is  needed,  in  fact  it  has' 
nothing  to  do  with  the  proper  firing 
period.  Economy  demands  that  a  cer- 
tain character  of  fuel  bed  be  maintained 
all  the  time,  and  this  implies  a  good 
strong  fire.  It  does  not  follow,  how- 
ever, that  this  fire  need  bum  rapidly. 
The  rate  of  steam  and  heat  production 
should  be  controlled  by  the  draft;  in 
this  way  there  will  always  be  a  good 
fire  ready  to  respond  to  any  demands 
made  upon  it.  Thus,  it  is  apparent  that 
the  character  and  thickness  of  the  fuel 
bed  is  the  feature  that  produces  the 
economy,  and  the  draft,  the  one  that 
produces  capacity.  Two  or  three  case3 
from  actual  practice  will  serve  to  illus- 
trate these  points. 
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SPRINKUNG  POCAHONTAS  OVER  ANTHRA- 
CITE. 

A  residence  steam  boiler,  using  an- 
thracite coal,  was  fired  by  a  janitor. 
The  owner,  having  absorbed  some  ideas 
on  better  combustion,  wanted  the  jani- 
tor to  change  his  method,  which  the 
janitor  declined  to  do.  The  owner  then 
fired  the  boiler  himself  for  the  re- 
mainder of  the  winter.  His  procedure 
was  as  follows: 

In  the  morning,  after  shaking  down 
the  grate,  he  put  about  as  much  coal  in 
the  furnace  as  it  would  hold,  and  hav- 
ing a  small  quantity  of  fine  Pocahontas 
on  hand,  he  sprinkled  some  of  it  over 
the  top  of  the  anthracite  as  a  finishing 
touch.  The  result  was  that  the  thick- 
ness' of  fuel  was  sufficient  to  utilize  all 
of  the  air  which  could  get  through  it; 
this  produced  a  very  high  efficiency. 
The  steam  pressure  was  constantly  at 
the  point  at  which  the  regulator  was 
set,  and  it  was  carried  with  a  very  small 
damper  opening.  In  the  evening  the 
fire,  of  course,  was  burned  down  but 
still  there  was  a  heavy  bed  which  he 
again  renewed  the  same  as  he  had  done 
in  the  morning.  The  result  of  his  im- 
proved practice  was  that  coal  com- 
sumption  dropped  to  one  half  of  what 
it  had  been  previously  and  he  always 
had  heat. 

IMPORTANCE   Ot  FILLING   HOLES   IN   THE 
FIRE. 

In  an  apartment  house  where  Poca- 
hontas coal  was  used,  the  owner  com- 
plained of  the  excessive  fuel  cost.  He 
sought  advice  and  was  given  a  line  of 
instruction  which  he  was  told  to  pass 
on  to  the  janitor.  As  this  was  without 
successful  result,  it  appeared  necessary 
to  give  him  practical  illustration  as  fol- 
lows: At  nine  o'clock  in  the  morning 
after  the  janitor  had  fired  the  boiler 
three  times,  steam  pressure  was  1J4 
lbs.  with  the  damper  wide  open,  and 
the  coal  was  found  to  be  caked  together 
in  masses  with  large  openings  between 


and  under,  through  which  air  flowed  to 
the  chimney  practically  without  con- 
tributing to  the  combustion  process. 
The  owner  took  a  poker  and  broke  up 
the  fire  and  leveled  it  evenly,  then 
added  a  certain  small  quantity  of  coal 
at  thin  spots  and  holes.  To  do  this  he 
used  a  small  shovel  belonging  to  the 
hot  water  heater.  His  attention  was 
called  to  a  hole  in  the  fire  which  could 
be  plugged  with  a  small  lump,  then  to 
a  vacant  place  in  a  comer.  When  the 
surface- of  the  fuel  bed  had  been  re- 
paired in  this  manner,  which  required 
only  a  few  minutes,  about  two  ordinary 
shovels  of  coal  had  been  used  in  the 
process.  He  was  then  told  that  when 
a  furnace  was  coaled,  it  should  be  done 
with  about  the  same  care  as  required  in 
laying  a  brick  pavement.  Attention  is 
directed  to  the  fact  that  in  preparing 
this  fire  only  two  shovels  of  new  coal 
were  used.  In  a  few  minutes  pressure 
rose  to  3  lbs.  at  which  the  regulator 
was  set  and  the  furnace  went  under  the 
control  of  the  damper  and  remained 
under  its  control  until  3 :00  in  the  after- 
noon without  any   further  attention. 

WASTE  OF  COAL  DUE  TO  FORCING  BOILER. 

In  the  case  of  a  hot-water  heated 
house,  the  radiation  was  not  sufficient 
The  result  was  that  the  owner  ran  the 
boiler  with  the  damper  wide  open  in  an 
effort  to  get  the  house  warm  which  he 
could  not  do  for  the  lack  of  radiating 
surface.  But  because  the  house  did  not 
get  warm  he  still  kept  the  strong  draft 
on  the  boiler.  Of  course  he  could  have 
heated  the  boiler  better  by  using  a  rea- 
sonable amount  of  draft,  but  the  fact 
that  he  could  not  make  the  place  com- 
fortable led  him  to  believe  that  a  full 
damper  opening  would  help  him  out  of 
his  troubles.  After  a  while  he  became 
disgusted  and  added  a  stove  as  an  aux- 
iliary to  his  heating  plant;  then  his 
house  became  warm.  It  was  no  longer 
necessary  to  expect  so  much  of  the 
boiler,  so  he  cut  down  the  draft  with 
the  result  that  a  large  saving  was  made 
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with  the  fuel  used  in  the  hot-water 
heater,  and  the  total  coal  comsumption 
dropped  considerably  over  what  it  had 
been  before  the  stove  was  installed. 
The -owner  was  disposed  to  attribute 
the  improvement  to  reduced  work  done 
by  the  hot-water  heater,  when  as  a  matter 
of  fact,  it  did  as  much  work  as  before 
only  under  very  much  more  economical 
conditions.  The  feeling  that  less  work 
would  be  expected  of  the  hot-water 
heater  led  to  cutting  down  the  draft 
and  producing  the  economic  condition, 
but  the  economy  in  fuel  was  brought 
about  by  the  draft  control,  and  a  com- 
fortable temperature  in  the  house  was 
produced  by  the  auxiliary  heating  by 
the  stove. 


Data    Wanted    by    United     States     Fuel 
Administration. 

At  the  request  of  the  United  States  Fuel 
Administration,  The  Heating  and  Venti- 
lating Magazine  invites  its  readers  to  write 
us  concerning  the  savings  that  have  been 
made  by  following  he  fuel  administration's 
recommendations.  Plants  which  have  care- 
fully followed  these  suggestions  should  now 
be  able  to  report  interesting  facts  about  what 
has  been  accomplished.  The  replies  received 
will  be  published  in  these  columns,  as  far  as 
space  conditions  will  permit 

The  data  should  cover  three  points: 

1.  What  was  done? 

2.  How  was  it  done? 

3.  What   results   were  obtained? 

The  fuel  administration  believes  that  in 
this  way  many  nteresting  facts  will  be 
brought  to  light  and  that  those  responding 
will  be  rendering  a  valuable  service  to  the 
fuel    conservation    programme. 


Fuel   Saving  by  Indnstrial  Plants. 

Through  the  co-operation  of  the  industrial 
power  plants,  which  have  thus  far  put  into 
force  tile  standard  recommedations  of  the 
United  States  Fuel  Administration  to  pro- 
mote efficiency  in  the  use  of  fuel  in  power 
plants,  a  savng  of  7,000,000  tons  annually 
has  been  effected.  That  is  to  say,  in  the 
first  six  months  from  the  announcement 
of  the  National  program,  3,500,000  tons  have 
been  conserved,  ait  the  same  time  maintain- 
ing maximum  production  in  the  factories. 

Some  industrial  plants  which,  have  adopted 
the     standard     recommendations     and     kept 


systematic    records    report   of    a    fuel    saving 
as  high  as  25  per  cent,  and  the  average  is 
estimated   between   10  per   cent   and    15   per    ^ 
cent. 

A  fuel  administration  campaign  compre- 
hends voluntary  service  by  engineer  in- 
spectors, lecturers  to  fuel  conservation  classes 
in  educational  institutions,  addresses  before  ^ 
public  meetings,  explanations  of  the  program 
to  power  plant  owners,  and  various  forms  of 
printed   matter  and  positers. 

For  the  efficient  execution  of  the  program 
of  industrial  conservation,  under  the  plan 
developed,  the  engineers  of  the  country  were 
mobilized  through  the  professional  societies 
and  the  operating  engineers  and  firemen, 
and  as  a  result  there  are  today  fifteen  hun- 
dred volunteer  engineer  specialists  and  power 
plant  men  organized  by  States,  inspecting 
power  plants,  classif3nng  them  according  to^ 
their  operating  efficiency,  and  aiding  the 
work  of  rapid,  development.  As  a  direct 
result  of  the  operation  of  this  plan,  it  is 
estimated  that  the  total  annual  saving 
throughout  the  country  will  be  about 
25,000,000  tons  of  coal  without  reducing  the 
output  of  the  factories.  Special  printed  ma- 
terial, instructing  on  the  proper  use  of  fuel 


Bituminous  Storage   Limit   Off. 

All  storage  restrictions  on  bituminous  coal 
have  been  removed  by  the  United  States 
Fuel  Administration  in  conformity  to  the 
action  of  the  War  Industries  Board  in  can- 
celling its  preferential  industries  list.  Anthra- 
cite coal  is  not  affected,  however,  by  the 
ruling  of  the  fuel  administration. 


Coal  Savings  by  Zoning  Ssrstem. 

Estimates  made  earlier  in  the  fuel  year 
that  approximately  160,000,0000  car  miles 
would  be  saved  in  the  coal  year  through 
the  operation  of  the  zone  system  for  the 
distribution  of  bituminous  coal,  are  being 
realized,  it  is  announced  by  the  United 
States  Fuel  Administration.  This  method 
of  distribution  was  established  so  that  the 
coal  supply  of  all  sections  of  the  country 
should  normally  be  derived  from  mines 
relatively   near. 


In  view  of  the  increased  supply  of  bitum- 
inous coal  now  available.  Fuel  Administrator 
H.  A.  Garfield  has  issued  an  order,  under 
date  of  November  14,  modifsring  die  fuel  re^ 
strictions  put  upon  the  manufacture  of  dif- 
ferent clay  {>roducts  and  the  restrictions  on 
the  consumption  of  fuel  in  the  manufacture 
of  cement.  The  new  order  reduces  the  per- 
centage of  curtailment  one-half  in  every 
case. 
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''ITH  the  sudden 
transition  from 
war  to  peace  condi- 
tions the  business 
world  finds  itself  in 
the  condition  of  a 
man  waking  up  from 
a  horrible  nightmare 
and  rubbing  his  eyes  to  make  sure  he  is 
really  awake.  The  war  fever  had  be- 
come so  intense  that  the  sheer  momen- 
tum of  our  eflforts  carried  us  along  for 
a  time  in  spite  of  the  first  exuberance 
of  joy  over  the  great  victory.  When 
the  reaction  did  come  there  was  an  in- 
evitable let-down  and  a  feeling  in  many 
minds  that  war  eflforts  were  no  longer 
necessary. 

It  is  true  that  a  vast  amount  of  work 
and  preparation,  both  in  the  manufac- 
ture of  war  materials  and  in  the  sup- 
ply of  personal  comforts  for  the  army, 
will  not  now  be  re(}uired,  but  the  dan- 
ger is  that  the  still .  pressing  needs  in 
the  latter  direction  will  be  minimized 
and,  possibly,   overlooked. 


At  the  urgent  request  of  the  Ameri- 
can Red  Cross  we  are  devoting  this 
space  to  the  Christmas  Roll  Call  of  the 
Red  Cross,  which  is  scheduled  for  the 
week  boning  December  16.  It  is 
hoped  that  as  a  result  of  "Roll  Call 
Week,"  national  membership  in  the  Red 
Cross  will  be  limited  only  by  the  limits 
of  population;  the  present  membership 
is  20,000,000  as  compared  with  300,000 
in  1916.  besides  the  military  work  of 
the  Red  Cross,  which  is  carried  on  not 
only  for  the  army  of  the  United  States, 
but  for  the  sick  and  wounded  of  the 
allied  armies,  a  tremendous  service  has 
been  given,  and  as  much  more  remains 
to  be  given,  to  the  victims  of  the  war  in 
the  devastated  r^ions  of  France,  Bel- 
gium and  other  countries. 

Between  2,000  and  3,000  workers  are 
now  in  France  where  no  less  than 
twenty-nine  warehouses  take  care  of  an 
average  shipment  of  15,000  tons  per 
month.  It  is  safe  to  say  that  this 
organization  will  continue  to  serve  dur- 
ing the  coming  year  in  helping  to  bind 
the  wounds  left  by  a  destruction  of 
territory  and  property  which  is  beyond 
the  mind  to  grasp. 


FROM  a  commercial  point  of  view 
interest  centers  in  America's  recon- 
struction programme  which  is  being 
outlined,  as  these  lines  are  written,  at 
the  great  convention  of  war  service 
committees  in  Atlantic  City.  It  seems 
that  America  is  as  ill  prepared  for 
peace  as  it  was  for  war  and  the  big 
job  before  American  business  men  to- 
day is  to  cut  away,  as  rapidly  as  safety 
will  permit,  the  restrictions  and  curtail- 
ments that  have  transformed  industry 
as  we  knew  it  before  the  war.  But  in 
that  process  the  industries  are  facing 
the  vital  question  of  whether  we  shall 
enter  upon  a  competitive  era  surpassing 
anything  known  in  the  past  or  whether 
a  larger  vision  will  point  the  way 
toward  wider  co-operation  in  American 
business  to  meet  a  world-wide  competi- 
tion. May  the  slogan  be,  "Onward  to- 
gether!" 
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OPENmC  OF  THE  RECONSTRUCTION  ERA 

Germany's  Collapse  Brings  the  Country's  Industries  Together  to  Prepare 

for  Peace  Conditions. 


The  sudden  termination  of  the  world  war 
fotind  the  industries  of  America  on  a  vast 
war  basis,  the  mighty  power  of  which  was 
just  beginning  to  be  felt.  It  is  well  known 
that  America  had  not  reached  the  zenith  of 
her  strength  when  Germany  sounded  her  cry 
for  peace,  but  that,  on  the  contrary,  her 
forces  were  being  rapidly  whipped  into  shape 
for  a  stupendous  blow  in  the  Spring  of  1919. 

Such  was  the  situation  on  November  11 
when  the  word  was  flashed  that  the  armistice 
was  signed  and  the  war  practically  won. 
Even  then  the  completeness  of  the  victory 
and  the  dire  straits  to  which  Germany  has 
been  reduced  were  not  at  first  realized.  But 
with  the  publication  of  the  Armistice  terms 
and  the  subsequent  events  that  followed  in 
rapid  succession  it  was  apparent  to,  all  that 
the  miltary  power  of  Germany  had  indeed 
been  overcome  without  hope  of  resurrection. 

With  commendable  promptness  the  Cham- 
ber of  Commerce  of  the  United  States  im- 
mediately set  about  the  task  of  assembling 
the  business  interests  of  the  country  to  deal 
with  the  tremendous  problems  of  reconstruc- 
tion. Under  the  chamber's  auspices  a  con- 
vention was  called  at  Atlantic  City  Decem- 
ber Z'6,  of  the  350  war  service  committees 
representing  all  of  the  industries  engaged  in 
war  work.  This  meeting,  it  was  expected, 
would  bring  together  from  2000  to  3000  in- 
dustrial leaders.  According  to  the  pro- 
gramme the  first  day  was  to  be  given  up  to 
separate  meetings  of  these  committees  for 
formulating  the  policies  of  the  various  in- 
dustries represented. 

It  was  then  planned  to  gather  the  war 
service  committees  in  35  related  groups. 
Afterwards  these  related  groups  were  to  as- 
semble as  ten  major  groups  representihg  the 
ten  primary  industries  within  the  United 
States  which  were  defined  as  food  products, 
textiles;  heat,  light  and  power;  metals  and 
minerals  other  than  iron  and  steel;  iron 
and  steel;  wood  and  wood  products;  chem- 
icals; leather;  earthern  products,  and  in- 
dustrial professions. 

The  speakers  included  Secretary  of  Com- 
merce William  C.  Redfield,  A.  C.  Bedford, 
James  A.  Farrell  and  Paul  Warburg. 

In  the  35  related  groups  were  included 
coal  and  coke;  public  utilities;  machinery; 
tools  and  power  equipment;  building  mater- 
ials (except  those  otherwise  specified)  ;  en- 
gineers, architects  and  accountants;  and 
trad^  papers,  magazine,  newspapers  and 
house  organ  editors. 


A  list  of  25  questions  was  sent  out  by  the 
war  service  executive  committee  to  the  mem- 
bers of  all  war  service  committees  for  use  as 
a  basis  for  the  deliberations  of  the  individual 
war  service  committees  at  their  first  meet- 
ing. These  questions  covered-  such  topics  as 
"What  legal  methods  or  means  can  be  intro- 
duced in  the  craft  to  better  stabilize  prices 
during  the  reconstruction  period,  affected  by 
inventories  on  hand,  orders  placed  at  war 
prices  but  not  delivered,  labor  costs  and  con- 
ditions," etc.  Other  questions  considered  the 
labor  situation,  financing  problems,  cancella- 
tion of  government  war  orders,  the  continua- 
tion of  the  War  Industries  Board,  sources 
of  raw  materials,  uniform  methods  of  cost 
accounting,  meithods  to  simplify  production, 
effect  of  foreign  competition,  disposition  of 
the  merchant  marine,  the  general  question  of 
foreign  trade,  return  of  the  army  to  indus- 
trial pursuits  and,  finally,  the  stimulation  of 
public  work  and  the  construction  of  public 
buildings.  In  this  connection  the  groups 
were  invited  to  consider  the  building  pro- 
gramme in  the  United  States  and  especially 
the  utilization  or  destruction  of  new  plants 
built  for  war  purposes,  the  location  of  con- 
valscent  and  reconstruction  hospitals  near 
industrial  centers  so  that  the  men  in  such 
hospitals  can  be  trained  in  the  factories 
nearest  to  the  hospitals  without  creating  new 
vocational   schools. 

The  more  important  actions  taken  at  the 
convention,  as  far  as  they  relate  to  the 
field  represented  by  The  Heating  and 
VENTaATiNG  Magazine,  will  be  presented  in 
the  January  issue. 

The  idea  that  led  to  the  oalling  of  the  con- 
vention was  given  by  President  Harry  A. 
Wheeler,  president  of  the  Chamber  of  Com- 
merce, in  a  letter  to  President  Wilson,  urg- 
ing the  immediate  creation  of  a  clearance 
committee  to  which  all  proposals  to  cancel 
contracts  would  be  referred  by  the  govern- 
ment departments  concerned.  The  situation, 
it  was  set  forth,  should  be  controlled  by 
some  common  authority  .and  the  letter  pointed 
out  the  necessity  of  harmonizing  the  policies 
of  the  various  departments  engaged  in  war 
work.  It  was  suggesed  that  a  clearance 
committee,  if  named,  should  handle  all  can- 
cellations, so  that  raw  materiials  released  by 
the  cessation  of  war  production  might  be 
allocated  to  industries  able  to  use  them  im- 
mediately for  peace  time  needs.  Another 
serious  situation  emphasized  by  President ' 
Wheeler  is  that  involving  the  protection   of 
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values  in  stocks  of  raw  materials  in  hand 
"which  a  very  large  number  of  manufac- 
turers engaged  on  government  work  pur- 
chased at  the  high  prices  which  have  pre- 
vailed and  which  they  are  now  carrying. 
If,  through  sudden  cancellation,  these  stocks 
are  now  freed  and  no  arrangement  is  made 
for  their  utilization  in  some  other  direction, 
there  is  likely  to  be  a  very  great  decline  in 
prices,  temporary  at  least,  until  demands  in 
other   directions  -  assert  themselves." 


War  Industries  Board  Announces  Relaxa- 
tion  of  Regulations. 

Immediately  upon  the  signing  of  the  arm- 
istice by  the  Allies  and  Germany,  the  War 
Industries  Board  began  to  cancel  restrictions 
upon  industry  which  were  imposed  for  the 
purpose  of  compelling  conservation.  In  an 
announcement  dated  November  12,  it  was 
stated  that  it  will  be  the  policy  of  the  board 
gradually  to  lift  various  restrictions  and  cur- 
tailments, with  a  view  of  bringing  about  as 
promptly  as  possible  a  return  to  normal  con- 
ditions. 

"In  the  modification  of  the  curtailments 
imposed  on  the  manufacture  of  certain  com- 
modities," continues  the  announcement,  "the 
board  has  adopted  the  method  of  reversing 
the  processes  of  the  Priorities  Committee, 
and  there  is  announced  today  a  list  of  com- 
modities in  respect  to  which  the  curtailment 
is  modified. 

"Hearty  approval  has  been  given  by  the 
Council  of  National  Defense  to  modifications 
of  the  regulations  governing  non-war  con- 
struction, and  the  council  requested  that  im- 
mediate and  widespread  publicty  be  given 
him  so  that,  to  the  extent  now  permitted, 
building  operations  might  be  speedily  re- 
sumed." 

The  new  order  provides  that  construction 
projects  falling  within  the  following  classi- 
fications are  hereby  approved,  and  no  per- 
mits or  licenses  will  be  required  therefor 
from    the  non-war    construction   section: 

1.  Construction  projects  approved  in  writ- 
ing by  the  Facilities  Division  of  the  War  In- 
dustries  Board. 

2.  All  farm  and  ranch  buildings,  structures 
or   improvements. 

3.  All  buildings,  structures,  roadways, 
plant  facilities  or  other  construction  projects 
of  every  nature  whatsoever,  undertaken  by 
the  United  States  Railroad  Administration, 
or  by  any  rail  or  water  transportation  com- 
pany, organization  or  utility  (whether  or  not 
under  the  direction  of  sudh  administration), 
or  by  the  American  Railway  Express  Com- 
pany or  by  the  owner  or  operator  of  any 
tdegraph   or  telephone  line. 


4.  The  construction,  .maintenance,  improve- 
ment or  development  by  Federal,  State  or 
municipal  authorities  of  highways,  roads, 
boulevards,  bridges,  streets,  parks  and  play- 
grounds. 

5.  The  construction,  extension,  improve- 
ment, maintenance  or  repair  of  any  public 
utility,  including  water  supply  systems,  sewer 
systems,  light  and  power  facilities  and  street 
and  interurban  railways. 

6.  The  construction,  extension  or  repair  of 
all  irrigation  and  drainage  projects. 

7.  Construction  projects  connected  with  the 
extension,  expansion  or  development  of  mines 
of  every  character  whatsoever  or  connected 
with  the  production  and  refining  of  mineral 
oils  and  of  natural  gas. 

8.  The  construction,  alteration  or  exten- 
sion, repairs  or  additions  to  plants  engaged 
principally  in  producing,  milling,  refining, 
preserving,  refrigerating  or  storing  foods  and 
feeds. 

9.  The  construction  of  new  or  the  altera- 
tion or  extension  of  existing  schoolhouses, 
churches,  hospitals,  and  Federal,  State^r 
municipal  buildings  involving  in  the  aggre- 
gate a  cost  not  exceeding  $25,000. 

10.  The  construction  of  new  buOdings  or 
structures  not  embraced  in  any  of  the  fore- 
going classifications,  or  the  repairs  or  addi- 
tions to,  or  alterations  or  extensions  of,  ex- 
isting buildings  or  structures,  in  either  case 
involving  in  the  aggregate  a  cost  not  exceed- 
ing $10,0(10. 

11.  The  construction  of  new  buildings  or 
structures  not  embraced  in  any  of  the  fore- 
going classifications,  or  the  repairs  or  addi- 
tions to,  or  alterations  or  extensions  of  ex- 
isting buil^gs  or  structures,  in  either  case 
involving  in  the  aggregate  a  cost  not  ex- 
ceedings  $25,000;  when  approved  in  writing 
by  the  State  Council  of  Defense  or  its  duly 
authorized   representatives. 

12.  Buildings  begun  prior  to  September 
3,  1918,  where  a  substantial  portion  of  the 
building  has  already  been  constructed. 

Section  2  of  the  order  states  that  all  limi- 
tations on  the  production  of  building  ma- 
terials are  removed,  and  the  material  so  pro- 
duced may  be  sold  and  delivered  for  use  in 
connection  with  any  building  project  for 
which  no  permit  or  license  is  required. 

Section  3  refers  to  die  restrictions  upon 
industries  and  manufacturers  in  their  pro- 
duction and  consumption  of  certain  materials. 
These  restrictions  are  now  modified  so  that 
they  are  50%  less  than  the  former  restric- 
tions. The  commodities  referred  to  indade 
coal,  coke  and  wood-burning  cooking  and 
heating  stoves  and  ranges;  gas  ranges,  water 
heaters,  room  heaters;  hot  plates  and  ap- 
pliances; oil  and  gasoline  heating  and  cook- 
ing devices;  electrical  heating  and  cooking 
devices;    electric    ▼actiiim    deaners;    dectric 
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fans  (including  motors) ;  and  builders'  hard- 
ware. 

According  to  Section  4,  dealers  (whole- 
sale and  retail)  in  raw  materials,  semi-fin- 
ished and  finished  products  are  relieved 
from  the  obligation  to  give  and  require 
pledges  relating  to  such  commodities,  except 
as  limited  by  the  other  sections  of  the  new 
order  already  mentioned.  Such  dealers,  how- 
ever, are  relieved  from  the  provisions  in  the 
pledges  formerly  required  which  made  it 
necessary  for  manufacturers  to  exact  pledges 
from  those  busring  products  for  re-sale. 

Section  5  states  that  the  Priorities  Division 
of  the  War  Industries  Board  will  assist  in- 
dustries in  procuring  materials,  fuel,  trans- 
portation and  labor  to  enable  them  to  in- 
crease their  operations  to  normal  limits  as 
rapidly  as  conditions  may  warrant. 


The  Last  War  Order  of  the  War  Indus- 
tries Board. 

As  a  matter  of  historical  interest  we  pre- 
sent herewith  the  revised  attitude  of  the  War 
Industries  Board  toward  non-war  construc- 
tion, with  particular  reference  to  granting 
federal  licenses  for  houses  for  war  workers, 
promulgated  Ootober  28,  as  representing  the 
policy  that  would  have  been  in  effect  if  the 
war  had  continued. 

In  a  circular  on  the  subject  the  board 
called  attention  to  the  urgent  need  for  the 
construction  by  private  capital  of  houses  for 
war  workers  and  a  plan  was  presented  for 
licensing  such  projects  which  differed  sub- 
stantially from  the  normal  procedure  apply- 
ing to  non-war  construction. 

According  to  this  plan,  'liome  building 
committees"  were  to  be  constituted  in  ecr- 
tain  localities.  These  committees  were  to 
gather  togeither  individual  projects  into ' 
groups,  make  application  for  collective  fed- 
eral building  licenses  and  be  responsible  for 
the   requisitioning  of   materials. 

Such  applications  were  to  be  approved  by 
the  United  States  Housing  Commission.  The 
"home  building  committees"  were  to  be 
established  by  the  State  Councils  and  were 
to  include  a  local  representative  of  the  State 
Council  of  Defense,  a  local  representative 
of  the  Home  Registration  Service  Bureau 
of  the  U.  S.  Housing  Corporation  (in  com- 
munities where  same  is  established),  and  a 
builder  of  broad  experience.  Provision  was 
made  for  the  addition  of  other  members  to 
this  committee. 


housing  in  the  reconstruction  period  were 
subjects  of  consideration  at  the  Sevnth  Na- 
tional Conference  on  Housing  in  America, 
held  in  Boston,  November  25-27.  One  of  the 
speakers  was  Thomas  Adams,  town-plan- 
ning advisor  to  the  Commission  of  Con- 
servation of  Canada  whose  subject  was 
"Housing  and  Reconstruction"  with  special 
refefence  to  the  reorganization  of  industry 
and  the  redistribution  of  labor  following 
the  demobilization  of  the  army.  Other  ques- 
tions on  the  programme  for  discussion  were 
whether  the  government  should  continue  its 
policy  of  building  model  villages  and  groups 
of  houses  in  all  parts  of  the  country  and 
how  the  improved  housing  standards  set  by 
these  federal  housing  enterprises  can  be 
extended  and  maintained. 


Municipal  Reconstructioii  in  America. 

For  those  interested  in  a  reconstruction 
programme  for  American  cities  a  valuable/ 
bibliography  on  the  subject,  including  titles 
of  magazine  articles,  British  literature  on 
reconstruction,  and  French  books  on  recon- 
struction, has  been  prepared  by  the  New 
York  Public  Library  and  published  in  Mu- 
nicipal Reference  Library  Notes  for  No- 
vember 13,  1918.  (Room  512  Municipal 
Building,    New    York.) 


Federal  War  Housing  Subject  of  National 
Conference   in   Boston. 

(jovemment  war-housing  projects,  govern- 
ment  housing    as   a   permanent   policy   and 


Close  of  the  War  WiU   Not  Stop  Ship- 
building. 

We  are  only  now  beginning  our  progress 
of  ship  construction.  The  removal  of  the 
emergency  cannot  and  will  not  bring  an  end 
to  the  world's  need  for  ship,  nor  prevent 
us  from  carrying  out  our  program  to  a 
successful  conclusion.  We  shall  continue  to 
use  all  the  facilities  of  shipbulding  that 
business  economy  will  permit. 

I  mean  by  that,  that  all  shipbuilders  who 
live  up  to  the  expectations  placed  in  them 
by  the  Government  will  be  expected  to 
continue  to  build  ships.  They  shall  be  en- 
couraged to  do  so.  There  will  be  plenty  of 
work  for  every  efficient  yard. 

On  the  other  hand,  the  (}ovemment  ex- 
pects to  continue  to  supply  the  material  and 
direct  the  vast  energies  now  devoted  to 
shipbuilding.  The  end  of  the  war  will  mean 
only  the  removal  of  the  menace  which  con- 
fronted the  worid's  shipping;  it  will  not 
and  cannot  mean  the  immediate  elimination 
of  the  need  for  ships. 

To  take  advantage  of  this  established  in- 
dustry and  restore  to  the  world  its  lost 
tonnage  is  a  natural  and  business-like  pro- 
cedure.    It  offers  America  the  chance  now 
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to  serve  humanity  by  putting  ships  on  the 
high  seas  to  carry  materials  for  recon- 
struction, and  to  be  of  service  to  our  own 
people    and    our    allies. 

So,  I  can  say  with  frankness  that  our 
shipyards  will  be  kept  going  to  their  capac- 
ity, and  they  must  not  let  .up.— Edward  N. 
Huw,EY,  chairman  United  States  Shipping 
Board  in  the  Emergency  Fleet  News,  Octo- 
ber 31,   1918. 


Hold     Your    Liberty     Bonds. 

Some  get-rich-quick  concerns  are  endeavor- 
ing to  persuade  patriotic  Liberty  bond  hold- 
ers, whom  they  know  will  not  sell  outright 
their  Liberty  bonds,  to  turn  over  the 
Liberty  bonds,  to  these  companies  as  secur- 
ity for  a  loan  and  with  the  money  thus 
borrowed  purchase  stock  in  their  companies. 

A  Liberty  loan  bond  is  the  safest  invest- 
ment in  the  world,  and  a  prudent  man  will 
very  carefully  investigate  any  effort  to  m- 
duce  him  to  exchange  it  for  a  less  safe 
investment.  This  lending  one  money  on 
Liberty  bonds  as  security  to  purchase  stock 
in  the  lender's  company  is  in  many  cases 
only  a  thinly  disguised  method  of  exchang- 
ing stock  of  doubtful  value  for  Liberty 
bonds  of  unquestioned  value. 

It  is  a  good  business  and  it  is  patriotism 
to  hold  your   Liberty  bonds. 


more  th^i  $1,000,000,000  of  this  insurance 
per  week.  The  bureau  has  made  awards 
and  is  paying  monthly  compensation  on  more 
the  5,000  death  and  disability  claims  and  is 
paying  monthly  installments  of  insurance 
on  more  than  9,000  insurance  death  claims.. 

In  .the  performance  of  this  threefold  task 
the  bureau  has  within  the  3rear  handled 
nearly  3,900,000  insurance  applications  and 
more  than  3,800,000  allotment  and  allowance 
forms,  and  it  has  been  necessary  to  prepare 
and  mainain  under  constant  control  more 
than  26,000,000  separate  individual  card 
records.  The  bureau  has  received  and 
answered  more  than  3,000,000  letters.  From 
a  small  organization  of  twenty  persons 
working  in  the  basement  of  the  Treasury 
Department,  the  bureau  has  grown  until 
now  is  has  a  working  force  of  '  13,000 
employees  occupying  thirteen  buildings  in 
Washington. 


''America's  Answer.' 


War    Savings    Sales    Near    Billion    Mark. 

Including  cash  received  in  the  Treasury 
Department  on  October  21  from  the  sale 
of  War  Savings  securities,  the  total  Treas- 
ury receipts  from  this  source  amounted  to 
$801,453,415.86.  This  represents  the  purchase 
of  War  Savings  stamps  to  the  toUl  matur- 
ity   value    of    approximately    $950,824,474.10. 


"America's  Answer,"  a  film  production 
which  is  being  exhibited  through  the  Com- 
mittee on  Public  Information,  is  described 
as  the  greatest  war  picture  ever  thrown 
on  the  screen."  According-  to  Charles  8. 
Hart,  director  of  the  Division  of  Films, 
"America's  Answer"  takes  one  right  into  the 
heart  of  the  world  conflict  shows  how 
the  American  soldiers  helped  to  wipe  out 
the  canker  that  was  eikting  into  the  vitals 
of  miankind.  The  government  is  taking  an 
active  interest  in  having  this  war  picture 
shown  in  every  city  and  town  in  the  United 
States. 


The  Largest  Business  Unit  in  The  World. 

Judged  by  almost  any  standard  the 
Bureau  of  War  Risk  Insurance  is  probably 
the  largest  business  unit  in  the  world.  In 
the  twelve  months  just  ended  the  bureau 
has  mailed  more  than  6,500,000  checks  in 
payment  of  allowances  and  allotments,  rep- 
resenting a  total  disbursement  of  almost 
$200,000,000  for  'the  care  and  maintenance 
of  the  families  and  dependents  of  our  army 
and  navy.  During  the  same  period  the 
bureau  has  written  nearly  $35,000,000,000 
of  this  insurance.  The  army  and  navy  is 
more  than  90  per  cent  insured  and  new 
applications    a>e    now     being     received     for 


Effect  of  War  on  Air  Conditioning  Work. 

A  typical  instance  of  the  eflFect  of  the 
war  restrictions  in  the  air  conditioning  field 
is  given  by  the  Braemer  Air  Conditioning 
Corporation,  Philadelphia,  Pa.,  which  reports 
that  it  was  able  to  carry  on  its  business 
successftilly  in  spite  of  obstacles  hard  to 
overcome.  Duriing  1917,  government  re- 
strictions regarding  materials  and  labor  were 
not  so  exacting  ay  during  the  early  part  of 
this  year.  During  the  former  period  cer- 
tain installations  were  made  in  buildings 
subsequently  classified  as  non-essential. 

During  the  summer  of  1918  the  company 
advised  its  agents  and  customers  of  exist- 
ing condi^pns.iq  the  following  notice: 

"We  are  in  full  accord  .with  the  I^ted 
States  Government's  restrictions  regarding 
the  furnishing  of  apparatus  and  materials 
for  essential  work  only,  but  there  is  no  way 
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of  our  determining  whether  an  inquiry  re- 
lates to  essential  or  non-essential   work. 

**Where  the  Government  considers  a  pro- 
ject as  essential,  it  will  issue  a  priority  cer- 
tificate, and  when  this  is  secured  by  the 
owners  or  whoever  has  charge  of  the  un- 
dertaking, and  the  number  of  the  priority 
can  be  furnished  us,  we  will  gladly  submit 
prices  and  assume  a  contract  for  apparatus 
of  our   manufacture,  but  not  otherwise. 

"Any  quotations  which  we  may  have  made 
or  may  make  hereafter  will  be  subject  to 
these  conditions,  for  the  good  of  the  cause, 
until   the   War   is   won." 

To  show  the  adaptability  of  air  condition- 
ing apparatus  to  various  types  of  buildings 
and  industries  the  company  states  that  since 
April,  1917,  installations  have  been  made  for 
the  following  industrial  processes:  Food 
products,  chemical,  steel,  zinc,  hardware, 
electric  lamp,  smelting  and  refining,  glue, 
meat  packing,  electric  light,  storage  battery, 
lithographing,  hat  manufacturing,  and  in  ex- 
plosive and  municipal  plants.  Many  of  these 
installations  were  for  cleansing  and  cooling 
the  air  used  for  the  ventilation  of  generator 
coolers. 

Well- water  and  refrigeration  types  of  de- 
humidifiers  entered  into  the  construction  of 
many  of  the  equipments,  not  only  for  com- 
fort, but  for  speeding  up  production  and 
overcoming  the  deteriorating  effect  of  bad 
atmospheric  conditions.  In  some  of  the 
problems,  dust  removal  and  reclamation  of 
products  lost  through  exhaust  pipes  and 
humidification  had  to  be  taken  care  of,  the 
plants  b^ing  designed  for  winter  use  and 
the  conditioned  space  maintained  at  the 
ideal  point 

With  the  close  df  the  war  the  prediction 
is  made  that  the  public  will  find  that  air 
conditioning  is  very  much  of  an  essential 
industry  and  the  company  looks  forward  to 
a  busy  period,  especially  in  industrial  lines, 
where  efficiency,  economy,  comfort  and 
speeding  up   of  processes   is   desired. 


To    Promote    Better    Relations    Between 
Native  and  Foreign-Bom  Workers. 

.The  Bureau  of  Education,  Department  of 
thfe  Tiiterior,.  is  engaged  in  a  movement 
to  promote  better  relations  between  nativje 
and  foreign  born  workers  in  industry.  Trade 
publications  reaching  employers  of  labor  wilV 
help  in  this  service  by  presenting  material  in 
such  form  that  employers  can  pass  it  on 
to  their  workers  by  means  of  the  bulletin 
board,  pay  envelol)e,  house  organ  or  other 
medium.  The  plan  is  to  publish  brief  articles 
in  thtf  trade  pliblications  under  such  a  head- 
ing" as  Tut  this  on  Your  Bulletin  Board" 
or  one  of  similar  meaning. 


1919    Series    of    War-Savings.  Certificates 
and  Stamps. 

The  Secretary  of  the  Treasury,  it  is  an- 
nounced, has  determined  upon  the  issuance 
of  a  new  series  of  war-savings  certificates 
and  stamps  to  be  placed  on  sale  early  in 
1919  and  to  be  known  as  the  series  of  1919. 
They  will  have  a  maturity  date  of  January 
1,  1924.  The  same  thrift  stamps  and  thrift 
cards  now  in  use  will  be  continued  in  1919 
and  will  be  exchangeable  into  new  series 
of  1919  war-savings  stamps  payable  January 
1,  1924,  in  the  same  way  as  the  exchange 
has  been  made  during  this  year. 


Killed  in  Action. 


Thomas  R.  Montgomery,  of  the  accounting 
department  of  James  B.  Clow  &  Sons,  Chi- 
cago, was  killed  in  action  October  1,  at 
Cambrai,  France.  He  was  attached  to  the 
Canadian  cavalry. 

Lieutenant  Harry  A.  Gross,  Jr.,  of  the 
Minneapolis  branch  of  the  American  Radia- 
tor Company,  was  killed  in  action  in  France 
September  8.  He  was  in  charge  of  a  ma- 
chine gun  battery  when  he  met  his  death. 
He  enlisted  in  May,  1917,  with  the  marines 
and  was  one  of  four  men  who  were  known 
as  the  "heating  squad,"  the  others  being 
Privates  Bevington  and  Porter,  American 
Radiator  Co.;  Private  Olson,  Kewanee  Boil- 
er Co.;  and  Private  Drury,  Mehring  & 
Hanson  Company.  Lieutenant  Gross  was 
later  transferred  from  the  U.  S.  S.  Nebraska 
to  the  Officers'  Training  Camp,  at  Fort  Sher- 
idan, 111.,  where  he  obtained  his  commission. 


Results  of  Daylight   Saving  Law. 

t 

According  to  the  United  States  Fuel  Ad- 
ministration's estimates,  1,125,000  tons  of 
coal  were  saved  by  turning  the  clocks  ahead 
one  hour  for  seven  months.  Definite  reports 
from  St  Louis  show  a  saving  of  17.5  tons 
for  each  thousand  of  population  on  the 
seven  months'  basis. 

The  saving  in  France  for  a  three  months' 
period  was  250,000  tons,  which  would  make 
a  saving  of  12.5  tdns  for  each  thousand  of 
population  for  a  seven  months'  period. 


Osborn^  Monnett,  of  the  smokeless  boiler 
department  of  the,  American  Radiator  Com- 
pany, is  serving  as  a  member  of*  the  Illinois 
Section  of  the  Conservation  Division  of  the 
United    States    Fuel    Administration. 
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THE  WEATHER  FOR  OCTOBER,  1918 
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u  a  y     o-F    Month 
RECORD  OF  THE  WEATHER  IN   NEW  YORK  FOR  OCTOBER,    1918. 


Day     o-F    Month  — 

RECORD   OF   THE    WEATHER   IN    BOSTON    FOR    OCTOBER.    1M«. 
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Day     o-F    Month 
RECORD  OF  THE  WEATHER  IN  PITTSBURGH   FOR  OCTOBER,   1918. 


u  o  y     01-    Mo  n  +  h 
RECORD    OF   THE    WEATHER    IN    CHICAGO    FOR    OCTOBER.    1918. 
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u  a  y     o-V    Month 
RECORD  OF  THE   WEATHER  IN   ST.   I,OUIS   FOR   OCTOBER.    1918. 
Plotted  from  records  especlallj  compiled  for  Tbb  Heating    and    Vsmtxlatino    Macazxns^    bj    tbe 

United  States  Weather  Bureau. 
Heary  lines  Indicate  temperature  In  degrees  F. 
Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines   indicate  relative  humidity   in  percentage  from  readings  taken  at  8  a.  m.  and  8  p.  ic« 
8— clear,    P  C — partly  cloudy,     C — cloudy,     R — raia,     Sn — snow. 
Arrows  fly  with  prevailing  direction  of  wind. 
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Recent    Steam    Trap    Tests. 

An  effort  to  determine  the  actual  capaci- 
ties of  steam  traps  at  different  pressures  was 
made  during  the  past  year  by  the  meter  com- 
mittee of  the  National  District  Heating  As- 
sociation and  reported  in  the  Association's 
Bulletin.  The  committee  points  out  that  the 
inconsistency  of  the  old  method  of  choosing 
a  trap  according  to  the  size  of  its  inlet  con- 
nection is  now  generally  appreciated  and  the 
necessity  recognized  of  selecting  it  upon 
the  basis  of  its  actual  capacity. 

Four  different  types  of  low-pressure  float 
traps  were  tested.  'The  method  adopted  was 
to  run  water  through  the  trap  under  a  con- 
stant pressure  and  measure  the  actual  weight 
of  water  discharged.  The  pressure  was 
measured  in  the  trap  itself  and  was  main- 
tained at  the  required  point  by  means  of  an 
overflowing  standpipe  of   the  proper  height 

Special  attention  is  called  to  the  fact  that 
the  quantities  obtained  in  this  manner  repre- 
sent the  maximum  capacity  of  the  trap  and 
are  taken  with  the  trap  flooded,  a  condition 
which  is  seldom  desirable  during  actual 
operation.  The  allowable  working  capacity 
of  the  trap  is  a  function  of  this  maximum 
capacity,  however. 


No  attempt  has  been  made  to  set  forth  a 
different  schedule  of  ratings  from  those 
given  by  the  manufacturers,  but  the  pub- 
lished ratings  are  given  with  the  test  results 
for  purposes  of  comparison. 

STEAM   TRAPS  CONSERVATIVELY   RATED  BY    MANU- 
FACTURERS. 

A  Study  of  the  results  as  given,  states 
the  commitee,  leads  to  the  conclusion  that 
all  of  the  traps  tested  are  rated  very  con- 
servatively by  the  manufacturers.  The  de- 
sirability of  using,  for  a  given  service,  a  size 
of  trap  which  will  work  more  nearly  up  to 
its  actual  capacity,  will  depend  largely  upon 
local  conditions,  as,  for  instance,  upon  the 
regularity  of  flow  of  the  condensation,  etc. 
The  data  herein  given  should  prqve  to  be  of 
assistance  in  the  selection  of  tiie  proper  size 
of  any  of  the  traps  tested. 

The  tests  recorded  were  made  with  press- 
sures  of  1  lb.  and  5  lbs.  at  the  trap,  and  it 
was  fotmd  that  the  quantity  o'f  water  dis- 
charged varied  directly  as  the  square  root  of 
the  pressure,  as  would  be  expected.  The 
capacity  of  a  trap  for  any  pressure  can  then 
be  obtained  by  making  use  of  that  relation. 

Another    important    fact   brought    to    light 


Size 
No. 
00     , 

0 

1 

2 

3 


EMPIRE  STEAM  TRAP. 
(American  District  Steam  Co.) 


Pioe  Size  Pipe  Size  Diameter 

of  Inlet,  of  Outlet,  of  Valve, 

Inches  Inches  Inches 

f4  Va           .250 

1  Va           .312 

1  Va  1               .437 
IVi  Wa           .512 

2  1^  .687 


Diameter    Net  Valve 


of  Stem, 
Inches 

.126 

.126 

.134 

.168 

.168 


Area, 
Sq.  Inches 

.064 
.135 
.226 
.349 


Manufacturer's 
Rating,  Sq.  Ft. 
of  Radiation  at 
1  Pound  Pressure 
500 
600 
1.700 
2,800 
4.600 


Maximum  Capacity, 
Pounds  Per  Hour: 


1  Pound 
Pressure 
520 
890 
1,315 
2.860 
4.160 


5  Pounds 
Pressure 
1.152 
1.800 
.  2.9?0 
6.095 
9,150 


Va 


lf4  1^ 


WRIGHT  SPECIAL  HEATING  TRAP. 
(Wright  Manufacturing  Co.) 


.437 
.500 
.625 
.687 
1.000 
1.125 


.187 
.187 
.187 
.187 
.187 
.187 


tl23 
.221 
.279 
.343 
.758 
.966 


500 
1.000 
1.650 
3.000 
4,000 
6,000 


1.125 
2.020 
3,040 
3,700 
6.880 
9,550 


2.590 
4,892 
7.000 
M76 
15.917 
19.770 


1^ 

\^ 

2 

2>4 


2 
2>4 


ANDERSON  MODEL  D  STEAM  TRAP. 
(V.  D.  Anderson  Co.) 


.500 
.750 
1.000 
1.250 
1.500 
2.000 
2.500 


.196 
.442 
.785 
1.227 
1.767 
3.142 
4.909 


1.000 
1,600 
2,600 
4.700 
7,000 
10,000 
20,000 


1,123 
2.033 
2,532 
3J27 
5.096 
7.344 
11.950 


2.232 

3.880 

4.917 

6»852 

11,796 

16.648 

26,482 


1^ 


AMERICAN  IDEAL  STEAM  TRAP.* 
(American  Steam  Gauge  &  Valve  Co.) 


.500 

.750 

1.000 

1.250 

1.500 


.196 

.442 

.785 

1.227 

1.767 


1,160 
1.720 
2,800 
4,310 
6.100 


1.960 
2,920 
4,730 
7.270 
10.360 


4,380 

6.640 

10.530 

16^00 

23.400 


•  The    capacities    given    in    this    table    are    those    published    by    the    manufacturer.     They    have    been 
verified  for  tne  No.   1  size  trap  by  the  committee  by  test. 
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by  the  tests  is  that  the  capacity  of  the  trap 
does  not  depend  entirely  upon  the  net  valve 
area,  the  construction  of  the  valve  having 
an  appreciable  effect.  For  example,  in  traps 
whose  valve  stems  were  equipped  with  a 
spider  intended  to  guide  the  valve,  the  ca- 
pacity per  unit  of  net  valve  area  is  less  than 
in  traps  not  having  this  feature,  indicating 
that  this  obstruction  reduces  the  discharge 
capacity. 


Records     Show     Value     of     Intermittent 
Heating    in    Steam-Heated    Buildings. 

One  of  the  subjects  covered  in  the  report 
of  the  Public  Policy  Committee  of  the 
National  Disrict  Heating  Association  is  the 
question  of  economies  possible  in  shutting 
down  the  steam  heating  plants  in  large 
buildings  during  the  night.  In  discussing  the 
report  in  the  October  issue  of  the  As- 
sociation's Bulletin,  J.  H.  Walker  cites  a 
typical  case  where  a  marked  reduction  in  the 
amount  of  steam  used  was  obtained  by  in- 
termittent heating. 

"While  it  is  true^"  he  says,  "that  upon 
turning  on  the  heat  into  a  cold  building 
steam  is  condensed  at  a  high  rate  for  a 
short  period,  possibly  necessitating,  in  the 
case  of  an  individual  heating  plant,  the  forc- 
ing of  the  boilers  to  an  economical  rating, 
it  is  doubtful  if  even  this  effect  is  sufficient 


amount  of  steam  consumed  was  36,940  lbs. 
In  Fig.  2  the  heat  was  shut  off  at  night,  ex- 
cept in  certain  parts  of  the  building  which 
were  supplied  by  a  separate  main,  ana  the 
amount  of  steam  used  was  20,554  lbs.,  or 
55.5%  of  the  amoimt  used  in  the  former 
case.  The  outside  temperature  on  the  former 
day  was  slower,  making  the  actual  net  sav- 
ing somewhat  less  than  this. 

In  many  buildings  it  is  impossible  to 
operate  the  heating  system  in  this  manner, 
however.  Parts  of  the  building  may  be 
occupied  at  night,  and  the  lack  of  a  sep- 
arate supply  main  makes  it  necessary  to 
keep  the  entire  building  heated.  Also,  in 
modern  steel-frame  buildings,  whose  thermal 
capacity  is  comparatively  low,  the  excessive 
cooling  of  the  building  during  the  non- 
heated  period  may  endanger  the  plumbing, 
particularly  if  it  is  near  the  outer  walls. 
These  factors  should  be  considered  in  the 
design  of  buildings'  for  it  is  no  more  logical, 
and  far  more  costly,  to  heat  an  unoccupied 
building   than   to   keep    it   brilliantly   lighted. 

In  large  buildings  equipped  with  a  vacuum 
system  and  in  which  it  is  not  feasible  to 
shut  off  the  heat  entirely,  some  economy  can 
be  effected  by  increasing  the  vacuum  and 
thus  reducing  the  temperajture  of  the  radia- 
tor surfaces.  In  one  Detroit  building  in 
which  this  scheme  is  used  the  rate  of  steam 
consumption  at  night  is  about  80%  of  the 
rate  during  the  day. 
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to   offset   the   saving   gained   by   intermittent 
operation. 

"An  example  of  the  effect  of  shutting  off 
steam  at  night  is  shown  in  the  accompanying 
curves  which  are  actual  load  curves  of  a 
medium-sized  office  building  taken  under 
each  method  of  operation.  In  Fig.  1  the 
steam  was  left  on  durine  the  ni«:ht  and  the 


The  idea  presents  itself  that  a  system  of 
thermostatic  control  could  be  devised  which 
would  automatically  reduce  the  building 
temperature  during  the  period  of  non-occu- 
pancy. Possibly  the  present  forms  of  com- 
pressed air  thermostat  could  be  modified  so 
as   to   accomplish   this. 

Another    phase    of    the    subject,    entirely 
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apart  from  the  matter  of  fuel  conservation, 
is  the  eflFect  of  the  proposed  method  of 
operation  upon  the  load  curve  of  the  cen- 
tral (heating)  station.  The  load  factor  of 
the  curve  in  Fig.  2  is  44%.  In  Fig.  3  is 
shown  a  load  curve  for  the  same  building  in 
which  the  sudden  turning  on  of  steam  result- 
ed in  a  divided  peak,  giving  a  load  factor 
for  that  day  of  only  26.7%.  Similar  peaks 
occurred  on  several  other  days  when  load 
curves  for  this  building  were  taken.  Would 
the  summation  of  large  numbers  of  similar 
curves  such  as  this  from  different  buildings 
results  in  a  disastrous  peak,  or  would  there 
be  sufficient  natural  diversity  in  them  to 
render  the  resultant  station  peak  less  sharp? 
It  is  probable  that  the  latter  would  be  true, 
for  the  time  of  turning  on  would  vary  con- 
siderably according  to  the  length  of  time 
necessary  to  warm  the  building.  On  the 
very  coldest  days  there  would  probably  be  a 
less  noticeable  peak  because  of  the  fact  that 
many  buildings  would  not  be  shut  off  during 
the  night  in  such  weather. 

The  real  result,  however,  would  unques- 
tionably be  a  decrease  in  the  amount  of 
steam  sold  and  an  increase  in  the  plant  ca- 
pacity required  per  square  foot  of  con- 
nected radiation.  This  would  increase  the 
relative  value  of  the  so-called  "demand" 
portion  of  the  cost  of  service  and  mig^t 
necessitate  a  demand  charge  based  upon  the 
actual  peak. 

That  shutting  off  at  night  is  productive 
of  economy  in  the  use  of  heat,  however,  is 
a  fact  concerning  which  there  is  no  room 
for    doubt. 


Pipe  Bending  as  a  Separate  Line  in  the 
Heating  Industry. 

For  many  years  heating  contractors  have 
felt  very  keenly  the  need  of  having  pipe 
bending  done  at  home.  The  inconveniences 
and  loss  of  time  and  freight  delays  have 
been  a  bandies^. 

In  Cleveland  this  situation  has  been  mef 
by  the  organization  of  the  Ohio  Heating  and 
Pipe  Bending  Company  which,  for  the  past 
two  months,  has  been  running  night  and  day 
and  reports  work  ahead  for  many  weeks  to 
come.  This  company  was  organized  by  Peter 
J.  Schomers  as  the  Schomers  Heating  & 
Ventilating  Co.,  with  a  capital  stock  of 
$100,000,  specializing  in  pipe  bending  and 
marine  equipment  and  repair.  Peter  J. 
Schomers,  the  head  of  the  concern,  was  for 
18  years  with  the  American  Ship  Building 
Co.,   of    Cleveland. 

The  pipe  bending  department  soon  grew 
Mch    proportions    that    the    company,    on 


changing  its  name,  was  obliged  to  seek 
larger  quarters  at  1061-1063  West  11th 
Street,  comprising  30,000  sq.  ft.  of  floor 
space.  The  company  is  now  installing  two 
more  large  bending  tables,  12  x  14  ft.,  includ- 
ing the  furnaces  for  same.  Each  member 
of  the  organization,  it  is  stated,  is  a  special- 
ist in  his  own  line  and  the  company's  equip- 
ment places  it  iti  a  position  to  render  vsd- 
uable  service  to  the  heating  trade  of  Cleve- 
land. 


Limitations    of    Humidifjdng    Devices    in 
Warm-Air  Furnaces. 

It  is  common  to  find  in  warm-air  furnace 
literature  the  statement  that  the  water-pan 
furnished  with  the  heater  and  usually  located 
in  the  furnace  casing  at  about  the  level  of 
the  fire-door  "will  give  the  necessary  amount 
of  moisture  to  the  air."  The  repetition  of 
this  statement  in  a  recently-received  circular 
led  to  an  inquiry  as  to  how  much  water  is 
actually  evaporated  with  a  pan  in  the  loca- 
tion stated.  ThA  reply  brought  out  some 
interesting  comments,  not  only  on  this  point, 
but  also  on  the  use  of  pans  placed  above  the 
dome  of  the  furnace. 

**The  water  pans  in  the  present-day  warm- 
air  furnace,"  states  this  manufacturer,  "are 
of  no  particular  avail  regardless  of  whether 
they  have  an  automatic  float  or  not  It  is 
not  a  question  of  automatic  water  supply,  it 
is  a  case  of  automatic  humidification.  When 
a  pan  is  set  on  the  dome  of  a  furnace  and 
an  extreme  temperature  raised,  the  evapora- 
tion frequently  is  excessive.  We  found  a 
case  last  winter  where  an  owner  became 
very  enthusiastic  regarding  humidification 
and  was  under  die  impression  that  there  was 
no  limit  His  wife,  however,  complained 
very  bitterly  that  the  house  furnishing^s  were 
damp  and  even  moist  to  such  an  extent,  in 
some  cases,  that  it  was  unpleasant  to  place 
the  hands  on  the  arm  of  a  rocker.  After 
many  trials  he  finally  concluded  that  the 
method  we  employ  (water-pan  at  Icvd  of 
fire-door)   was  the  most  practical. 

"Many  manufacturers  call  especial  atten- 
tion to  the  excessively  large  water-pan  they 
furnish,  which,  we  think,  is  an  error.  The 
location  of  our  water-pan  is  such  as  to 
afford  an  opportunity  to  adjust  the  pan  to 
obtain  a  humidity  in  the  house  that  will 
work  out  with  the  wet  bulb. 

"We  believe  you  will  agree  with  us  that 
it  will  require  less  heat  to  bring  2  gal.  of 
water  to  the  vapor  point  than  it  will  to 
bring  4  or  more  gallons  to  the  same  point 
Our  water-pan  is  tapped  on  two  sides  for 
pipe  connections  and  we  anticipate  placing 
an  automatic  float  thereon  when  conditions 
become  normal  again    We  were  one  of  the 
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,  first  manufacturers  to  come  out  with  such 
an  arrangement  a  number  of  years  ago  and 
while  we  have  not  employed  the  float  to 
date,  we  have  been  advocating  that  the  in- 
staller make,  a  direct  water-pipe  connection 
with  the  vapor  pan  and  place  a  ^-in.  Jenk- 
ins* disc  globe  valve  on  the  line.  By  crack- 
ing the  valve  the  water  will  drip  into  the 
pan  in  such  small  quantities  as  not  to  reduce 
the  vapor  stage  in  the  water,  whereas  the 
automatic  float  allows  a  considerable  quanti- 
ty to  be  admitted  into  the  water-pan  at  one 
time.  When  low  fires  are  running,  it  takes 
considerable  time  to*  reach  the  vapor  point 
again." 

The  company  states  that  it  will  conduct  a 
number  of  tests  during  the  winter  with  its 
form  of  water-pan  and  hopes  to  be  able  to 
furnish  us  before  long  with  authentic  data 
regarding  the  actual  evaporating  capacity  of 
the  pan  under  varying  conditions. 


Features  of  Heating  System  at  Westing- 
house   Essington  Plant. 

An  idea  of  how  the  indirect  heat  outlets 
are  arranged  in  the  new  Essington  plant  of 
the  Westinghouse  Electric  &  Mfg.  Co.,  which 
was  described  in  the  November  issue,  is  given 
in  the  accompanying  illustration,  Fig.  1. 
This  shows  a  typical  outlet  in  one  of  the 
shop   buildings. 


FIG.     2— SECTION     OP     PIPE     TUNNEL. 
WESTINGHOUSE   ESSINGTON  PLANT. 

Steam  for  the  heating  system  is  supplied 
through  large  exhaust  mains  in  tunnels  to  the 
different  building^  and  the  water '  of  con- 
densation is  drawn  through  the  return  mains 
by  vacuum  pumps  located  in  the  power 
Jiouse.  Fig.  2  shows  a  typical  section  of  one 
of  the  tunnels. 


FIG.    l—ARRANGEMENT   OF   INDIRECT   HEAT 

OUTLETS,    WESTINGHOUSE    ESSINGTON 

PLANT. 


New     Movement    to     Standardize    Screw 
Threads. 

Many  of  the  old-timers  in  the  trade,  who 
went  through  the  mjll  whto  the  Briggs 
standard  of  screw  threads  was  established, 
rubbed  their  eyes  recently  and  read  the  news 
again  that  a  new  commission  had  been 
authorized  by  Congress  and  appointed  by 
the  Secretary  of  Commerce  under  date  of 
September  21,  1918,  "for  the  standardiza- 
tion of  screw  threads."  As  stated  in  the 
act,  the  duties  of  the  commission  are  to  as- 
certain and  establish  standards  for  screw 
threads  which  shall  be  submitted  to  the 
Secretary  of  War,  the  Secretary  of  the 
Navy  and  the  Secretary  of  Commerce  for 
their  approval.  These  standards,  when  ap- 
proved, shall  be  adopted  and  used  in  the 
manufacturing  plants  under  the  control  of 
the  War  and  Navy  Departments  and,  so 
far  as  practicable,  in  all  specifications  for 
screw  thread  proposals  for  manufactured 
articles,  parts  or  materials  to  be  used  under 
the  direction  of  these  departments.  It  is 
also  intended  by  the  bill  that  the  Secretary 
of    Commerce    shall   promulgate   such   stand- 
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<ard^  for  use  by  the  public  and  publish  the 
same  as  a  public  document." 

Hearings  on  the  subject  were  arranged 
to  be  held  in  New  York,  Dajrton,  Detroit, 
Washington  and  in  other  places.  The  first 
hearing  was  held,  at  the  Engineering  Socie- 
ties, New  York,  October  7,  and  was  attended 
hy  many  manufacturers  and  users  of  screw 
thread  products.  Accompanying  the  notice 
of  the  hearings  were  topics  for  discussion, 
compiled  by  the  National  Screw  Thread 
Commission  of  which  S.  W.  Stratton  is 
■chairman.  Mr.  Stratton  is  also  head  of  the 
Bureau   of    Standards,    in   Washington. 

Topic  No.  1  was  a  query  whether  there  is 
any  objection  to  the  adoption  of  the  Ameri- 
can Briggs  pipe-thread  sizes  for  both  taper 
and  straight  pipe  threads. 

Topic  No.  2  referred  to  the  experiments 
on  the  form  of  pipe  threads  conducted  by 
the  Pennsylvania  Railroad  in  connection  with 
the  American  Society  of  Testing  Materials 
which  "tend  to  show  the  desirability  of  the 
U.  S.  Standard  form  with  flat  top  ^nd 
bottom  one-eight  of  the  pitch"  and  asked 
if  it  was  advisable  to  adopt  the  U.  S.  Stand- 
ard form,  instead  of  the  present  form  which 
specifies  a  thread  depth  of  0.8  in.  of  the 
pitch,  with  a  resulting  flat  at  the  top  and 
bottom  of  the  thread  which   is  quite   small. 

Topic  No.  3  asked  to  what  extent  gauges 
for  checking  pipe  threads  were  used  in  shop 
practice  and  what  is  considered  a  satisfactory 
tolerance  for  ordinary  commercial  work 
stated  in  turns  either  way  from  the  gauging 
notch. 

The  suggested  topics  also  referred  to  the 
threading  on  brass  tubing,  hose  couplings. 
Acme  and  other  special  threads  used  in 
machine  construction,  and  instrument  threads. 

In  commenting  on  the  discussion  brought 
out  at  the  hearing  a  well-known  engineer  in 
attendance  writes: 

"Without  exception  the  opinions  were  all 
in  favor  of  maintaining  the  Briggs  standard 
which  has  become  known  as  the  American 
Briggs  standard  (A.  S.  M.  E.)  and  is  now 
used  universally  in  American  and  Canadian 
practice  and  is  known  the  world  over.  It 
would  be  a  calamity  to  change  this  standard 
as  the  entire  manufacturing  interests  of  this 
country  and  Canada  recognize  it  and  follow 
it  in  all  their  pipes,  fittings  and  valves." 

**Practically  without  exception,"  continues 
our  correspondent,  "every  man  who  gave 
evidence  agreed  that  the  country's  standard 
should  not  be  changed  and  particularly  so 
at  this  time  and  that  the  War  and  Navy 
Departments  will  be  better  served  by  the 
present  popular  standards  with  which  all  are 
acquainted  than  with  some  new  and  un- 
tried standard.  This  view  applies,  to  steam, 
water,  air  and  gas  pipes. 


"As  far  as  hose  couplings  are  concerned 
there  should  be  uniformity  which  does  not 
now  exist  and  the  appointment  of  the  com- 
mission will  be  justified  if  they  give  us  in- 
terchangeable hose  couplings  for  fire  and 
water." 

As  our  correspondent  points  out,  a  com- 
mittee of  the  A.  S.  M.  E.,  of  which  he  was  a 
member,  worked  for  nine  years  previous  to 
the  beginning  of  the  war  in  1914  as  a  mem- 
ber of  the  International  Commission  for  an 
international  pipe-thread  standard.  This  in- 
ternational commission  would  have  made  its 
report  in  October,  1914,  had  not  the  Euro- 
pean war  broken  out  and  its  nine  pears' 
labor  will  be  in  vain  if  the  American  Briggs 
standard  is  not  adopted  as  a  universal  stand- 
ard throughout  the  world.  The  United  States 
committee's  efforts  were  crowned  with  suc- 
cess to  such  an  extent  that  the  United  States, 
Great  Britain,  France  and  nearly  all  of  the 
other  European  powers  had  agreed  on  a 
standard  so  close  to  the  American  Briggs 
that  there  was  no  material  difference  in  size, 
pitch  or  diameter  from  the  present  Ameri- 
can and  English  pipe  standards.  In  his 
opinion,  .a  universal  pipe-thread  standard  will 
be  set  back  a  generation  or  more  if  this 
country  shows  that  it  is  not  satisfied  with 
its  own  standard. 


Arrangement    of    Standard    Heating    and 
Ventilating    Data    Sheets. 

Numerous  requests  from  our  readers  that 
we  publish  the  data  sheets  that  are  appear- 
ing in  The  Heating  and  Ventilating  Maga- 
zine each  month  in  consecutive  order,  rather 
than  apparently  at  random,  prompt  us  to 
give  herewidi  the  scope  covered  and  to  be 
covered  by  these  sheets.  As  was  stated  in  a 
previous  issue,  some  subjects,  such  as  radia- 
tors, will  occupy  no  less  than  50  or  more 
sheets  and  it  was  with  a  view  of  avoiding 
the  monotony  of  a  large  number  of  sheets 
on  the  same  subject  that  the  sequence  was 
varied.  Eventually  the  entire  compilation  wiU 
be  published  and  it  will  be  seen  that  the 
sheets  have  been  numbered  and  arranged 
m  definite  order:' 

Following  is  the  schedule  that  is  being 
followed : 

No.  1.  B.  T.  U.     losses. 

No.  2.  Exposure. 

No.  3.  Leakage. 

No.  4.  Temperature    range. 

No.  5.  Computing   heat  losses. 

No.  6.  Blank. 

No.  7.  Ventilation. 

No.  8.  Air  changes. 

No.  9.  Air. 

No.  10.  Ducts   and   flues. 

No.  11.  Duct    and   flue   details. 

No.   12.  Symbols. 

No.   13.  Direct  radiation. 

Nos.  14-32  (inc.)  Direct   radiators. 

No.  35.  Pipe   coils. 
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Nos.  36-37.  Indirect    radiators. 

Nos.  38-42.     Cast-iron    blast    heaters. 

Nos.  44-48.     Pipe    coil    blast    heaters. 

Nos.  50-70.  Cast-iron    boilers. 

No.  71.     Steel   fire   box   boilers 

No.  82.     Horizontal   return  tubular  boilers. 

No.  83.     Water-tube  boilers. 

Nos.  90-94.     Boiler  accessories. 

No.  100.  Chimneys. 

No.  101.  Forced    draft. 

No.  102.  Forced   draft   apparatus. 

No.  105.  Steel   pioc. 

No.  107.  Standard    weisht    flanged    pipe    fittings. 

No.   108.  Extra-heavy   flanged  pipe  fittings. 

No.  110.  Pipe  coverings. 

Nos.  111-124.  Valves. 

No.  128.  Flow  of  steam  in  pipes. 

No.  129.  One-pipe   steam   system. 

No.  130.  Two-pipe  steam  system. 

No.  131.  Vacuum  steam  systems. 

No.  132.  Vapor    systems. 

No.  133.  Gravity    hot- water    heating. 

No.  134.  Forced  hot- water  heating. 

Nos.  136-150.  Fans. 

No.  165.  Special    fans. 

No.  168.  Belt  and  chain  drives. 

No.  169.  Exhauster    systems. 

No.  170.  Chemical    exhausts. 

No.  171.  Forge  blast   and   exhaust. 

No.  175.  Humidity. 

No.  176.  Air   conditioning    in   industries. 

No.  177.  Air   washers.  " 

No.  190.  Temperature   control. 

No.  200.  Boiler-feed   pumps. 

Nos.  202-207.  Feed-water   heaters,   open. 

No.  208.  Water   weighers. 

No.  209.  Coal    scales. 

No.  210.  Feed-water   heaters,    closed. 

No.  212.  Separators,    steam. 

No.  214.  Separators,   oil. 

No.  220.  Traps. 

No.  221.  Return    trap    dimensions    and    capacities. 

No.  245.  Hot-water  service  heaters. 

No.  250.  Cost  data. 

Nos.  275-279.  Miscellaneous  tables. 

It  will  be  noticed  that  blanks  are  left  here 
and  there.  This  is  to  provide  for  the  inser- 
tion of  additional  sheets,  if  necessary.  In 
this  connection,  readers  are  invited  to  send 
in  suggestions  for  data  not  covered  in  the 
foregoing   schedule. 


New     Sliding     Scale    Rates    for    Central 
Station   Heating. 

A  service  has  been  rendered  to  the  district 
heating  industry  by  the  compilation  by 
Howard  E.  Long  of  a  revised  list  of  rates 
for  central  station  heating,  based  on  metered 
service.  The  compilation  is  published  in 
bulletin  form  (Bulletin  No.  148)  by  the 
American  District  Steam  Co.,  North  Tona- 
wanda,  N.  Y.  The  company  states  that  the 
bulletin  has  been  in  preparation  for  some 
time  and  is  accomplished  through  the  cour- 
tesy of  the  various  central  station  heating 
companies.  It  is  published  in  loose-leaf 
form  so  that  new  rates  or  amended  rates 
may  be  included. 
The  Cities  covered  in   the  bulletin   are: 

Albia,  la. ;  Anderson,  Ind. ;  Atlanta.  Ga. :  Auburn, 
N.  Y.:  Aurora,  Neb.;  Aurora,  IlL ;  Baltimore, 
Md. ;  (two  companies) ;  Beaver  Dam,  Wis. :  Bir 
mingham,  Ala. ;  Bloomington,  III. ;  Boston,  Mass. ; 
Brandon,  Man. ;  Butte,  Mont. ;  Casper,  Wyo. ;  Can 
ton.  111.;  Canby  Minn.;  Cedar  Rapids,  la.;  Cham- 
paign,     111. ;      Chadron,     Neb. ;      Cncyennc,     Wyo. 


Chicago,    111.;    Clarinda,    la.;    ( 

villc.  Pa. ;  Colorado  Springs,  C< 

Danville,  111. ;   Davenport,  la. ; 

111.;    Detroit,    Mich.;    Decatur, 

la.;     Easton,     Pa.;     Erie,     Pa. 

Cveleth,    Min. ;    Excelsior   Sprit 

111. ;     Geneva,     Neb. ;     Geneva, 

Minn.;  Grand  Forks,  N.  D. ;   ( 

Grinnell,    la.;    Hazelton,    P.;    Iaihsuviu,    xh.  ,    x^uui.- 

ington,   Ind.  ;^  IndianapoHs,   Ind. ;  J^two  j:ompanies)  ; 


Figuring    Fume    Extraction    Problem. 

Editor  Heating  and  Ventii^ating  Magazine  : 

In  many  fume  extraction  jobs,  due  to  the 
nature  of  the  fumes,  it  is  essential  that  they 
should  not  pass  through  the  fan.  Under 
these  circumstances  the  ejector  chimney  is  used 
with  a  high-pressure  fan.  For  the  sake  of 
argument  it  is  assumed  that  3000  cu.  ft  of 
fumes  (for  density,  say,  air  at  70°  F.)  haste 
be  moved  per  minute  and  the  frictional  re- 
sistance up  to  the  base  of  the  chimney  is  % 
in.  w.  g.  What  quantity  of  air  at  what  water 
gauge  will  be  required  from  the  nozzle  to 
ensure  this  movement?  What  governs  the 
shape  of  nozzle  and  throat  of  stack?  Is 
this  equal  to  the  "equivalent  area,"  as  laid 
down  for  fan  work? 

KEPI«Y  by   B.    S.    HARRISON. 

As  stated  the  problem  is  to  move  3000  cu. 
ft  per  minute  of  fumes  or  gases  at  70°  F. 
and  of  the  same  density  as  air  at  that  tem- 
perature, through  a  stack  without  passing 
same  through  a  fan,  the  maintained  friction 
of  this  system  up  to  the  point  of  entering 
the  stack  being  O./S  in.  water  column,  or,  say, 
0.43  oz.  per  square  inch. 

There  are  three  elements  of  power  to  be 
considered : 

1.  The  power  to  put  the  air  in  motion. 

2.  The  power  to  keep  the  air  in  motion. 

3.  The  power  to  overcome  the  fric** 
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As  we  do  not  know  the  height  of  dis- 
charge chimney  of  stack,  we  shall  assume  it 
to  be  without  friction,  the  total  frictional  re- 
sistance of  the  system  being  assured,  or  0.43 
oz.  per  square  inch  up  to  the  base  of  the 
stack. 

We  will  assume  that  we  are  to  deliver  the 
^ses  through  the  stack  at  a  vdocity  of 
1200  ft  per  minute,  or  20  ft.  per  second; 
also  that  we  are  going  to  use  1000  cu.  ft  of 
fresh  air  per  minute  through  the  fan  to  in- 
duce this  action. 

The  stack  must  then  deliver  3000  cu.  ft 
of  gases,  plus  the  1000  cu.  ft  of  air,  or  a 
total  of  4000  cu.  ft.  of  gas  and  air  combined. 

The  total  H.  P.  of  work  done  will  be : 


5.38  oz.  per  square  inch  at  nozzle.  Whether 
or  not  the  fan  is  delivering  within  its 
"square  inches  of  blast"  depends  upon  its 
type  and  capacity  and  the  speed  at  which 
it  is  run. 

♦ 

Measuring  Air  Delivered  Through  Mush- 
room  VentilatorB. 

Editor  Hsatinc  and  Ventilating  Magazine  : 

Can  you  advise  me  of  a  satisfactory  meth- 
od of  measuring  the  air  delivered  through 
mushroom  ventilators  by  means  of  anemom- 
eter readings  in  a  theatre  installation?  For 
the   mushrooms   on   the  auditorium   floor,   it 


WV  -♦-  yi  MV  -♦-  frictional  loss  in  pounds  x  area  in  sq.  in.  x  V 

500 


W  being  weight  in  pounds  per   second. 
V  being  velocity  in  feet  per  second. 
...  WV  =  5.12  lbs.  X  20  =  102.4 
5.12 

y,  MV  =  X  400      =    32.0 

64.4 
0.43 

X  3.3  X  144  X  20  =  255.6 

16  

390 
390 

=  0.7  H.  P. 

550 

Now  this  0.7  H.  P.  must  be  supplied  by 
means  of  the  1000  cu.  ft  of  air.  per  minute 
from  the  fan. 

Assume  that  a  compound  nozzle  form  is 
used  at  the.  base  of  the  stack,  of  the  con- 
verging diverging  type  recognized  as  most 
efficient,  and  that  the  total  efficiency  of  same 
is  70%.  Then  the  input,  or  H.  P.  applied 
0.7 

at  the  nozzle  must  be  or  1  H.  P. 

70% 
Therefore  the  1000  cu.  ft  of  air  per  min- 
ute from  the  fan  must  deliver  1  H.  P.  at  the 
nozzle,  or  550  ft  lbs,  per  second. 

1000  cu.  ft  per  minute  =  16.2  cu.  ft  per 
second,  or  1.28  lbs.  per  second. 
1.28 

550=  1.28  V  +  3V 

64.4 
550=  1.28  V  +  0.02  V 
571  =  21  -♦-  1.28  V  +  0.02  V 
32.6  =  4.5  +  0.1415  V 
28.1=  0.1415  V 

Note:  These   figures   are   not   accurate   to 
decimal  places,  but  arc  approximately  correct 
...  V  =  200 ft  per  second,  or  12,000  ft  ve- 
locity per  minute. 

Therefore  the  fan  must  deliver  1000  cu.  ft 
of  air  per  minute  through  the  nozzle  and 
while  doing  so  maintain  a  total  pressure  of 


is  easy  enough  to  measure  the  air  by  usin^ 
the  anemometer  in  the  intake  to  the  mush- 
rooms, as  the  plenum  space  under  the  audi- 
torium is  r.cce*?sible.  On  the  balcony  floor, 
however,  the  plenum  space  is  not  accessible, 
and  hence  the  reading  must  be  taken  at  the 
outlet  of  the  mushrooms. 

If  one  were  to  set  a  stove  pipe  about  8  in. 
or  10  in.  in  diameter  and,  say,  8  in.  high, 
over  the  mushroom  and  read  the  flow  at  the 
upper  outlet  of  the  pipe,  will  the  results  be 
correct?  If  not,  what  percentage  of  error 
will  result,  due  to  the  friction  in  the  pipe? 
All  other  mushrooms  except  the  one  where 
readings  are  being  taken  are,  of  course,  un^ 
encumbered.  Your  advice  upon  this  matter 
will   be  greatly   appreciated. 

Seattle,  Wash.  E.L.W. 

We  would  suggest  the  use  of  a  paper  cone, 
the  small  end  of  which  is  the  exact  diameter 
of  the  anemometer  used  and  the  large  end 
of  sufficient  diameter  to  be  at  least  6  in. 
distant  from  the  mushroom  outlet  all  around 
the  circumference.  While  this  method  will 
not  perhaps  give  results  which  are  absolutdyv^ 
accurate,  owing  to  the  fact  that  there  will  be 
leakage  around  the  bottom  of  the  cone  and 
a  certain  amount  of  resistance  caused  by 
the  obstruction  of  the  anemometer  over  the 
cone  outlet,  it  is  quite  likely  that  the  error 
will  be  less  than  that  caused  by  the  ane- 
mometer itself  which,  as  is  well  known,  is 
far  from  being  absolutely  correct.  It  is  be- 
lieved that  the  foregoing  method  will  give 
satisfactory  results  for  practical  purposes. 
To  obtain  anything  more  accurate  would 
require  the  use  of  a  Pitot  tube. 


Steam  Specialties,  described  as  a  book  full 
of  ideas  and  data  on  steam  plant  operation, 
has  just  been  issued  by  the  Wright-Austin 
Co.,  Detroit,  Mich. 


Digitized  by 


Google 


THE  HEATING  AND  VENTILATING  MAGAZINE 


63 


Date  Fixed  for  Annual  Meeting. 


) 


The  dates  for  the  annual  meeting  of  The 
American  Society  of  Heating  and  Ventilat- 
ing Engineers  have  been  fixed  for  January 
28-30,  1919,  with  headquarters  at  the  Engin- 
eering Societies  Bmlding,  29  West  •39th 
Street,  New  York.  With  the  close  of  the  war 
and  the  revival  of  general  business  activity, 
an  unusually  large  attendance  is  looked  for 
that  will  reflect  the  importance  of  the  new 
times  and  conditions. 


New  York  Chapter  Discusses  Engineering 
Economics  of   Heating. 

Under  the  title  of  "Engineering  Economics 
of  Heating,"  M.  W.  Ehrlich  addressed  the 
New  Yprk  Chapter,  at  its  November  meet- 
ing, November  18,  showing  a  number  of 
charts  he  had  developed  on  ihe  coal  re- 
quirements of  buildings,  either  with  steam 
or  hot  water  heating  systems,  based  upon 
varying  outside  weather  conditions.  Mr. 
Ehrlich's  charts  were  the  result  of  observa- 
tions of  the  plants  of  several  hundred  build- 
ings,  including  many  of   modern   type. 

He  showed  that  in  a  climate  like .  that  of 
New  York  a  heating  plant  designed  on  a 
"zero  to  7(r  basis  operates  at  an  average  of 
42%  of  its  capacity  so  that  there  is  a  large 
reserve  capacity  that  is  only  needed  at  in- 
frequent intervals.  During  the  past  excep- 
tionally severe  winter,  for  instance,  there 
were  only  96  hours  of  zero  weather  in  New 
York,  The  charts  showed  by  months  how 
the  load  requirements  run  up  from  the  open- 
ing of  the  heating  season  to  the  peak  load 
in  January  and  down  again  through  the 
spring  months.  These  were  supplemented 
with  charts  showing  the  corresponding  pro- 
portion of  coal  requirements  month  by 
month,  so  that  it  was  possible  to  check  the 
coal  used  in  a  given  building  for  any  period. 
An  alignment  chart  was  then  presented 
which  could  be  applied  to  any  building  and 
the  season's  coal  requirements  read  directly 
for  varying  outside  or  indoor  temperatures, 
or  both. 

In  discussing  the  charts  George  W.  Mar- 
tin, president  of  the  National  District  Heat- 
ing Association,  told  of  the  difficulty  of  ob- 
taining results  that  would  harmonize  with 
theory  and  said  that  in  a  number  of  build- 
ings where  he  had  maintained  records  it  was 
impossible  to  reconcile  the  coal  used  with 
any  theory  of  what  should  have  been  re- 
-quired. 


Mr.  Ehrlich  then  explained  that  his  charts 
were  intended  to  form  a  basis  so  that 
in  a  given  case  where  the  coal  consumption 
ran  above  the  calculated  amount,  it  would 
mean  that  something  was  wrong  with  the 
plant  or  its  operation. 

President  P.  H.  Seward  of  the  New  York 
Chapter  said  he  believed  Mr.  Ehrlich's  paper 
marked  an  advance  and  while  more  or  less 
modification  might  become  necessary  in  the 
basis  he  had  used,  it  was  his  opinion  that  in 
the  years  to  come  some  such  method  would 
become  common  practice  in  the  trade.  The 
old  days,  he  said,  of  uncertain  heating  plant 
operation  were  rapidly  coming  to  an  end 
and  we  are  at  the  beginning  of  a  conserva- 
tion era  that  will  put  wasteful  practices  in 
the  discard.  He  said  that  the  days  of  sharp 
competition  were  about  to  return  and  he 
looked  for  a  period  that  would  tax  the  re- 
cources  of  the  trade  and  profession  to  pro- 
duce economical  as  well  as  correctly-design- 
ed apparatus. 

Previous  to  Mr.  Ehrlich's  address  stereop- 
ticon  views  were  shown  of  "The  American 
Soldier  in  the  Making."  President  Seward 
then  announced  that  the  plans  of  the  so- 
ciet/s  research  bureau  committee  were  be- 
ing rapidly  perfected  and  he  called  upon 
Mr.  Lyle  to  tell  of  the  progress  of  this  work. 

Mr.  Lyle  stated  that  some  2000  names  of 
firms  in  the  heating  and  ventilating  line  had 
been  card  indexed  with  an  allotment  placed 
alongside  each  name.  The  committee's  plan 
calls  for  the  raising  of  $10,000  each  year  for 
a  period  of  five  years  to  operate  the  bureau. 
No  allotment,  he  said,  would  exceed  $250.00 
per  year  and  that  if  the  trade  responded  as 
was  expected,  the  average  allotment  would 
be  a  nonjjiwl  figure.  Sub-committees  have 
already  been  named  to  canvass  the  trade  and 
in  addition,  Mr.  Lyle  stated  that  a  number 
of  the  society's  members  including  President 
F.  R.  Still,  W.  F.  McDonald,  of  Detroit; 
E.  E.  McNair,  of  Detroit;  H.  M.  Hart,  of 
Chicago;  and  himself,  were  about  to  visit 
the  principal  cities  in  the  middle  west  in  the 
interests  of  the  project.  The  campaign 
would  be  opened  December  2  and  would 
continue  until  January  18.  Sub-committees 
have  already  been  named  to  canvass  the 
trade,  that  for  the  New  York  district  being 
made  up  of  Arthur  Ritter,  chairman,  and 
Messrs.  F.  K.  Chapman,  J.  A.  Donnelly, 
C.  E.  Pearce,  G.  G.  Schmidt,  C.  E.  Scott 
and  B.  K.  Strader. 


Illinois    Chapter   Postpones   Meeeting. 

Owing  to  the   influenza   epMemic   in   Chi- 
cago  the  November  meeting  of  f* 
Chapter  was  postponed. 
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British  Institution  of  Heating  and  Venti- 
lating  Engineers. 

At  the  autumn  meeting  of  the  Institution 
of  Heating  and  Ventilating  Engineers,  which 
was  held  at  the  Duke's  Salon,  Holborn 
Restaurant,  London,  October  8,  a  paper  was 
,  presented  by  M.^  Kinoshita  on  "A  New  Meth- 
od of  Testing  Heat  Transmission  from  Rad- 
iators.'* The  report  of  the  institution's  re- 
search committee  was  also  considered,  as 
well  as  extracts  from  the  report  dealing 
with  "The  Transmission  of  Heat  Through 
Heavy   Building    Materials." 

This  investigation  was  conducted  for  the 
research  committee  of  the  Institution  of 
Heating  and  Ventilating  Engineers,  with  the 
aid  of  grants  from  the  Department  of 
Scientific  and  Industrial  Research  of  the 
University  of  London,  and  the  report  was 
issued  under  the  authorship  of  Arthur  H. 
Barker,  director  of  laboratory,  and  M. 
Kinoshita,  assistant.  The  experiments  de- 
scribed in  the  report  were  undertaken  to 
develop  standard  methods  of  testing  heat 
transmission  through  thick  walls,  to  com- 
pare the  transmission  coefficients  for  differ- 
ent materials  under  precisely  defined  stand- 
ard conditions,  to  verify  the  applicability  of 
formulas  in  current  use,  and,  finally,  to  meas- 
ure the  degree  of  variation  in  the  amount 
of  heat  actually  transmitted  in  different 
conditions  through  walls  exposed  on  one 
side  to   the  outside  atmosphere. 

The  general  principle  of  all  the  tests  was 
to  supply  a  measured  quantity  of  heat  per 
hour  to  an  insulated  enclosure  bounded  on 
one  or  more  sides  by  the  wall  under  test. 
The  difficulties  encountered  were  discussed 
at  length.  Owing  to  war  conditions  the 
only  structure  tested  in  Series  1  was  an  old 
9-in.  brick  wall,  plastered  on  the  outside 
with  ^  in.  of  plaster.  Heat  was  supplied 
to  the  interior  of  the  insulated  chamber  by 
electrical  means  automatically  regulated. 
Thirteen  experiments  were  made,  the  values 
of  K  ranging  from  0.59  to  0.25.  The  average 
was  0.401.  The  author's  note  that  according 
to  these  tests  the  currently-accepted  co- 
efficients are  some  25%  too  low  if  applied 
to  an  old  wall.  Also  to  provide  for  such 
wind  and  rain  as  was  experienced  in  the 
extreme  case,  it  is  necessary  to  add  about 
45%  to  the  mean  rate  of  heat  loss.  General 
conclusions,  however,  it  is  stated,  must  await 
a  far  larger  number  of  observations  made 
in  different  parts  of  the  country  and  extend- 
ing over  long  periods. 

A  second  series  of  tests  ,  was  made  to 
compare  various  materials  of  construction 
in  respect  of  their  heat  transmission  when 
placed  in  exactly  defined  and  identical  con- 
stant conditions.    Two   exactly  similar   walls 


were  built  of  tmplastered  plain  stock  bricks, 
with  Flemish  bond,  6  ft.  square  by  9  in. 
thick,  and  were  designed  to  be  a  standard 
against  which  all  others  were  to  be  com- 
pared. Between  these  was  clamped  a  strong 
double  wooden  case  consisting  of  two  com- 
plete hollow  squares.  All  precautions  were 
taken  to  have  them  tight  The  general  mean 
value  of  K  in  14  independent  tests  was  0.42L 
Owing  to  the  inconvenience  and  expense 
attached  to  the  form  of  test  just  mentioned  a 
third  series  was  made  in  which  the  previ- 
ously-tested 9-in.  wall  was  retained  on  one 
side  of  the  combination  and  the  second  plain 


b£^ 


I 


FIG.     1— CONSTRUCTION     OF     INSULATED- 
CHAMBER  us£;d  in  series  i. 

brick  wall  was  replaced  by  a  9-in.  match- 
boarded  wall.  The  total  amount  of  heat 
supplied  to  the  inner  chamber  was  divided 
between  the  two  walls  in  proportion  to  the- 
observed  differences  of  temperature  between 
the  two  faces  of  the  wall  on  the  two  sides, 
the  temperature  being  taken  in  the  sub- 
stance of  the  wall  itself.  The  average  mean 
value  of  the  transmission  coefficient  of  tiie* 
match-boarded  wall  was  found  to  be  OJ25, 
which  is  some  10%  below  the  value  g^ven 
by  Rietschel  for  this  combination.  It  was 
also  brought  out  that  a  match-boarded  walT 
9  in.  thick  is  equivalent  approximately  to  a. 
plain  brick  wall  21   in.  thick. 

The  method  used  in  Series  III  was  not 
regarded  as  altogether  satisfactory  for  gen- 
eral purposes  since  it  involves  auxiliary  ob- 
servations on  a  second  structure  not  actnally 
under  test.  In  a  new  series,  that  is  now 
under    way    a    further    modification    of    tlie- 
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FIG.   2— CONSTRUCTION    USED   IN    SERIES    II. 
(Numbers  show  positions  of  thermoelements   on   outside   surface  of   wall.) 


"guard  ring"  method  was  devised  by  form- 
ing the  inner  chamber  D  of  Fig.  2  as  a 
completely  enclosed  case  on  the  principle  of 
Fig.  1.  An  outer  casing  was  constructed 
completely  enveloping  the  inner  chamber. 
By  this  means  the  auxiliary  wall  was  elim- 
inated. The  results  of  this  test  will  be  re- 
ported in  a  supplement  to  the  present  re- 
port 


Annual   Meeting   of   American   Society   of 
Mechanical  Engineers. 

Dean  Mortimer  E.  Cooley,  of  the  Univers- 
ity of  Michigan,  was  elected  president  of  the 
American  Society  of  Mechanical  Engineers, 
at  its  annual  meeting  in  New  York,  Decem- 
ber ^-6.  Other  officers  elected  were:  vice- 
presidents,  F.  R.  Low,  New  York;  Henry  B. 


FIG. 


3— BRICK   WAI.I,   UNDER    TEST    (SERIES    II)    SHOWING   ARRANGEMENT 
OF  THERMOJUNCTIONS. 
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Sargent,  New  Haven,  Conn.;  and  John  A. 
Stevens,  Lowell,  Mass.  Managers,  Charles 
L.  Newcomb,  Holyoke,  Mass.;  F.  O.  Wells, 
Greenfield,  Mass.;  and  Dean  C.  R.  Richards, 
Urbana,  111.  Treasurer,  William  H.  Wiley, 
New  York. 


New    Publications. 


Five  Ways  of  Saving  Fuel  in  Heating 
Houses,  by  Henry  Kreisinger,  has  been 
published  by  the  Bureau  of  Mines  as  Tech- 
nical  Paper   199.    These  are  given   as: 

1.  Of  the  coals  available  in  your  market 
select  the  one  that  requires  the  least  at- 
tention  in   burning. 

2.  Use  an  economical  method  of  burning 
your  coal. 

3.  Keq)  your  house  temperature  62**  to 
65**  F.,   instead  of   72*»   to  75**  F. 

4.  Heat  as  few  rooms  as  the  comfort  of 
your  family  will  permit. 

5.  Shorten  the  heating  season  as  much 
as  possible.  In  firing  anthracite  the  best 
results,  it  is  stated,  are  obtained  by  spread- 
ing the  coal  evellly  over  the  entire  fuel 
bed.  The  fire  should  not  be  allowed  to 
become  too  low  before  putting  on  a  fresh 
firing.  A  fuel  bed  5  to  10  in.  thick  gives 
good  results.  The  fire  should  be  dis- 
turbed   as    little    as    possible. 

Briquets  when  properly  made  are  recom- 
mended as  very  good  fuel  for  house-healing 
purposes,  but  the  supply  is  decidedly  limited. 
When  burning  briquets  the  fuel  bed  should 
be  kept  8  to  12  in.  thick.  The  fresh  charges 
should  be  spread  evenly  over  the  grate 
area.  The  fire  must  not  be  disturbed.  Pok- 
ing breaks   the  briquets   and   spoils   the   fire. 

Semi-bituminous  coals  of.  the  Pocahontas 
are  described  as  good  fuel  for  heating  a 
house.  They  are  nearly  smokeless  and  make 
but  little  soot.  For  regular  firing,  the  coal 
can  be  spread  evenly  over  the  entire  fuel 
bed ;  or,  it  can  be  fired  like  bituminous  coal, 
the  fresh  charges  being  placed  alternately  on 
one  side  of  the  grate  and  part  of  the  sur- 
face of  the  fuel  bed  left  uncovered.  The 
alternate  method  should  be  used  if  the  fir- 
ings are  heavy.  The  fire  keeps  better  over 
night  if  the  last  firing  is  heaped  to  one  side 
of  the  grate.  Good  results  are  obtained  with 
fires  8  to  10  in.  thick. 

Bituminous  coal  should  be  fired  by  placing 
the  fresh  charge  on  one  side  of  the  grate 
only,  leaving  part  of  the  surface  of  the  fuel 
bed  uncovered. 

If  the  entire  surface  of  the  fuel  bed  is 
covered  with  a  heavy  charge,  the  volatile 
matter  from  the  fired  coal  does  not  ignite 
for  a  considerable  length  of  time  after  fir- 
ing and  passes  away  unbumed  as  tarry, 
greenish-yellow  smoke.    The  furnace  and  the 


flues  become  filled  with  the  smoke  and  when 
the  fire  finally  works  its  way  through  the 
fresh  layer  of  coal  the  smoke  and  the  gases 
may  ignite  with  an  explosion  violent  enough 
to  blow  the  pipes  down  and  fill  the  house 
with  smoke.  This  method  of,  firing  reduces 
the  amount  of  soot  deposited  in  the  flues  so 
that  less  frequent  cleaning  is  necessary;  it 
also  reduces  the  heat  losses  from  incom- 
plete combustion,  thus  directly  eflFecting  a 
saving  of  coal. 

Boiler  and  Furnace  Testing,  prepared  by 
Rufus  T.  Struhm,  associate  editor  of  Power, 
is  the  title  of  Engineering  Bulletin  No.  1, 
issued  by  the  Bureau  of  Conservation  of  the 
United  States  Fuel  Administration.  The 
bulletin  takes  up  the  essential  elements  only 
and  includes  an  interesting  tabulation  on 
"What  to  Do"  and  "Why,"  arranged  as  fol- 
lows: 
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Copies  of  this  bulletin  may  be  obtained 
from  any  state  administrative  engineer  as 
well    as    from    Washington. 

Home  Heating,  how  to  get  the  most  out 
of  a  ton  of  coal  is  presented  in  a  new 
bulletin  of  the  Conservation  Division  of  the 
United  States  Fuel  Administration  in  which 
it  is  stated  that  from  a  sixth  to  a  quarter 
of  the  coal  used  in  the  average  home  can 
be  saved  by  proper  damper  control.  Too 
much  draft  in  the  chimney,  it  is  claimed,  is 
responsible  for  half  of  the  fuel  losses  in 
burning  coal.  Seventeen  rules  are  given  on 
"How  fo  Beat  the  Chimney  and  Save  Coal," 
as  follows: 

1.  The  secret  of  coal  saving  is  just  enough 
draft  and  no  more. 

2.  Keep  the  cross  damper  in  the  chimney 
pipe  as  nearly  closed  as  posssible. 

3.  Soft  coal  needs  some  draft  through  the 
fire-door,  but  not  much. 

4.  When  you  wish  to  reduce  the  heat,  do  not 
use  the  damper  in  the  fire-door.  It  vrastcs 
heat  and  coal.    Use  the  chimney  damper. 
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5.  A  freshly  made  fire  requires  an  open 
chimney  damper,  but  this  damper  should 
be  closed  almost  entirely  as  soon  as  the 
fire  has  gained  headway.  There  is  danger 
of  explosion  of  the  gases,  however,  if  the 
damper  is  closed  before  flame  appears  over 
the  fire, 

6.  Stop  up  all  cracks  in  the  stove  or  furnace. 
They  cause  waste  of  heat. 

7.  Keep  your  flues  and  your  heating  sur- 
faces   clean.    This    is    important 

8.  Some  persons  clean  their  boiler  flues  and 
furnace  heating  surfaces  once  a  year 
"whether  they  need  it  or  not."  Such  peo- 
ple may  waste  from  50%  to  75%  of  their 
heat.  A  quarter-inch  layer  of  soot  wastes 
from   10%   to  20%   of  your   fuel. 

9.  In  soft-c6al  stoves  and  furnaces  the  flues 
should  be  cleaned  twice  a  week. 

10.  In  hard-coal  stoves  and  furnaces  the 
flues  should  be  cleaned  at  least  once  a 
month. 

11.  Avoid  poking  and  slicing  the  fire  bed.  It 
causes    draft    holes    and    clinkers. 

12.  Never  shake  a  fire  that  is  low  until  you 
have  put  on  a  little  fresh  coal  and  have 
let  it  start  to   burn. 

13.  Feed  regularly,  whether  in  warm  or  cold 
weather.  Fill  the  fire  pot.  A  thin  fire 
wastes  coal.  Disturb  the  fire  as  little  as 
possible. 

14.  Regulate  the  fire  by  the  cross  damper  in 
the  chimney  pipe. 

15.  Put  the  furnace  in  repair.  Every  broken 
part  means  a  loss  of  heat. 

16.  You  can  lose  heat  in  the  basement;  you 
can  lose  heat  throughout  the  whole  house; 
you  can  lose  heat  by  the  window  and  the 
door,  but  the  chief  waste  is  by  the  chim- 
ney. 

17.  Study  how  to  regulate  your  stove  and 
your  furnace,  but  with  all  your  regulating, 
regulate   that  chimney  damper. 


festive  touch  was  adde4  by  the  distribution 
of  paper  caps  of  various  designs.  It  can 
well  be  imagined  that  this  ws^s  a  thoroughly 
democratic  gathering  inasmuch  as  the  entire 
force  irom  General  Manager  H.  W.  Wendt 
to  the  sweepers  were  there  and  all  report 
a  splendid  time.  It  was  particularly  inter- 
esting to  have  the  dance  the  day  after  the 
first  peace  rumor  was  received  and  just  be- 
fore the  final  sigfning  of  the  armistice,  so 
that  it  was  an  historical  event  on  that  score, 
as  well  as  being,  a  landmark  for  the  Buffalo 
Forge  Company. 

The  company  is  preparing  to  publish  a 
shop  paper  as  soon  as  its  machine  shop  is 
properly  organized. 


Trade  Literature. 


Master  Heat  Regulator,  made  by  the 
Specialty  Mfg.  Co.,  St.  Paul,  Minn.,  is  the 
subject  of  a  recently-published  circular.  Its 
operation  is  described  as  diflFerent  from  that 
of  any  other  heat  regulator.  The  discs  No. 
1,  shown  in  the  illustration,  are  extremely 
sensitive  to  heat  and  cold.  These  discs, 
when  expanding,  cause  the  finger  2  to  move 
to  the  right,  and  when  contracting,  to  the 
left.  The  finger  forms  an  electrical  contact 
upon   the    segments    3,    4,    5    and   6..    When 


HoVBewarming   at   New   Plant   of   Buffalo 
Forge   Company. 


TttlES 


Something  unique  in  the  way  of  a  factory 
opening  was  carried  out  by  the  Buffalo  • 
Forge  Company  on  November  8  when  a 
dance  was  given  to  its  employees  before  the 
building  was  turned  over  to  manufacturing 
purposes.  The  new  machine  shop,  for  such 
it  is,  is  of  the  saw-tooth  t3rpe  of  construc- 
tion, with  a  number  of  large  galleries  sup- 
ported on  heavy  steel  beams.  The  floors 
are  of  wood,  with  a  hardwood  covering, 
making  them,  in  their  new  condition,  a  de- 
lightful  dance  floor. 

Nearly    1600   people   were   present,    includ-  »- 
ing     employees     and     their     friends.     Cider, 
doughnuts    and    apples    were    served    and    a      OPERATION  OF  MASTER  HEAT  REGULATOR. 


Ill; 
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in  contact  with  segment  6  the 
motor  causes  the  draft  damper 
of  the  heater  to  close  and  the 
check  to  open  wide.  Contact 
with  the  other  segments  give 
varying  degrees  of  control. 
There  is  an  opening  in  the  case 
of  the  thermostat  which  leaves 
the  contact  segments  exposed  to 
view.  This  is  in  order  to  in- 
dicate the  position  of  the  damp- 
ers. If  by  glancing  at  the  ther- 
mostat the  finger  is  found  at  the 
extreme  left  of  segment  3,  it  is 
evident  that  the  draft  door  is 
wide  open  and  that  the  temper- 
ature has  not  come  up  as  it 
should.  This  invariably  means 
that  the  fire  needs  attention  and 
thus  one  may  determine  the  con- 
dition of  the  fire  without  making 
a  trip  to  the  basement. 

Excelsior  Smokeless  Furnace,  described 
as  capable  of  burning  soft  coal  of  the  cheap- 
est grades  without  producing  pbjectionable 
smoke,  has  been  brought  out  by  the  Excel- 
sior   Steel   Furnace   Co.,   Chicago,    111.    It   is 


v^ 


KRAKER    SIMPLEX    COMFORT    HUMIDIFIER   INSTALLED. 


slips  through  an  opening:  in  tiie  canopy  of 
the  furnace  and  rests  directly  on  the  dome 
and  radiator.  City  water  flows  in  at  the 
valve  in  front  and  is  regulated  automatically 
by  the  float  shown  inside.  The  position  of 
the  front  cover  determines  the  amount  of 
moisture  supplied.  The  overflow  pipe  is 
shown  at  the  left  in  front.  A  drain  plug, 
not  shown,  is  supplied  with  each  humidifier, 
Special  emphasis  is  laid  on  the  way  the 
amount  of  moisture  given  ofiF  may  be  reg- 
ulated. Raising  or  lowering  the  outside 
door  operates  a  damper  at  the  back  end  of 
the  hood  through  which  the  vapor  passes 
into  the  hot  air  pipes^. 


EXCELSIOR    SMOKELESS    FURNACE. 

the  subject  of  a  special  circular  issued  by 
the  manufacturers.  This  heater  is  of  the 
down-draft  tjrpe  and  is  furnished  in  four 
sizes  with  casing  diameters  ranging  from  44 
in.   to   60  in. 

Kraker  Simplex  Comfort  Humidifer,  de- 
signed for  use  in  connection  with  a  warm- 
air  furnace,  is  a  new  device  brought  out  by 
the  Henry  Kraker  Co.,  Holland,  Mich.,  and 
featured  in  newly-issued  circular  matter.  It 
is     described     as     completely     automatic.    It 


Deaths. 

James  Minot  Thayer,  for  32  years  presi- 
dent of  the  Thayer  Heating  Co.,  Randolph, 
Mass.,  and  inventor  of  the  Thayer  hot-water 
heater,  died  at  his  home  in  East  Greenwich, 
R.  I.,  October  18.  He  was  75  years  old. 
Mr.  Thayer  retired  from  business  abou^  ten 
years   ago. 

Henry  F.  Rosenow,  manager  of  the  heat- 
ing department  of  Skinner  Bros.  Mfg.  Co., 
St.  Louis,  manufacturer  of  the  Skinner  Bros. 
(Baetz  patent)  system  of  portable  hot  blast 
heating,  died  ^t  his  home  in  St.  Louis,  fol- 
lowing an  attack  of  typhoid-pneumonia. 
Mr.  Rosenow  addressed  the  heating  engin- 
eers' society  at  its  meetmg  list  summer  in 
Buffalo  on  the  use  of  portable  air  heaters, 
especially    for   heating   industrial   buildings. 

Henry  T.  Richardson,  president  of  the 
Richardson  &  Foynton  Co.,  New  York,  man- 
ufact»'rers  of  heating  boilers  and  furnaces, 
died  at  his  home  in  New  York,  November 
17,  after  several  weeks'  illness.  Mr.  Rich- 
ardson was  7Z  years  old  and  had  been  con- 
nected with  the  business  for  over  fifty  years. 
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HEAT  LOSSES  FOR  VENTILATED  ROOMS. 

The  calculation  of  heat  losses  for  ventilated  rooms  involves  the  omis- 
sion of  the  leakage  losses  and  the  raising  of  the  exposure  factors  about 
10%  as  explained  in  detail  on  Standard  Data  Sheet  No.  2.  Owing  to 
the  leakage  varying  between  one-half  to  two  air  changes  per  hour  (usually 
approximating  one  air  change)  and  the  ventilation  running  from  four  to 
twenty  air  changes  per  hour  (usually  approximating  six  to  eight  air  changes) 
the  leakage  in  ventilating  rooms  becomes  relatively  of  minor  importance. 

In  ventilated  rooms  two  conditions  may  occur:  (a)  the  room  may 
be  supplied  with  70^  air  and  all  the  heaA  losses  made  up  by  direct 
radiation;  or,  (b),  the  air  may  be  heated  up  to  whatever  degree  is  neces- 
sary to  make  up  the  heat  losses.  •  In  the  first  instance  the  system  is 
what  is  known  as  a  combination  "direct-indirect  system"  with  the  air 
supplied  purely  for  ventilation  purposes,  while  in  the  second  case  the 
air  is  supplied  for  heating  as  wdl  as  ventilating  the  system,  in  this  event 
being  usually  termed  a  "hot-blast  system"  of  heating. 

Suppose  the  room  taken  for  example  in  Standard  Data  Sheet  No. 
5-A  (May,  1917,  issue)  is  to  be  ventilated  with  air  at  70**  F.  so  as 
to  g^ive  ten  air  changes  per  hour.  What  will  be  the  size  of  direct  radiator, 
the  number  of  cubic  feet  of  air  per  minute,  the  area  of  the  duct  and  the 
gross  area  of  the  register? 

According  to  the  summary  of  heat  losses  presented  in  Standard  Data 
Sheet  No.  5-A  these  losses  for  a  ventilated  room  will  be: 

4820  B.  T.  U.  for  outside    wall    and    glass 

1205  B.  T.  U.  for  exposure    (increased    to    25%) 

3630  B.  T.  U.  for  inside    wall    and    glass 

2520  B.  T.  U.  for  ceiling 

0  B.  T.  U.  for  leakage 

12175  B.  T.  U.  for  toUl  loss 

The  12,175  B.  T.  U.  may  be  reduced  to  direct  radiator  surface,  as  outlined  in 
Standard  Data  Sheet  No.  13,  and  the  quantity  of  air  per  minute  may  be  deter- 
mined by  the  use  of  the  formula: 


CF 


60 


=  C.  F.  M. 


When  C.  F.  M.  is   the    cubic   feet   per   minute    required. 
'    C  F  is   the  cubic   feet   contained   in   the   room. 

C  is  the   number  of  air  changes  per  hour. 

Then 

2800    X    10 
=  466    cu.     ft.     per    minute. 

At  a  velocity  in  the  entering  duct  of,  say,  400  ft.  per  minute,  the  area  of  the 
duct  will  be  466/400  =  1.16  sq.  ft.  and  the  net  area  of  the  register,  at  250  ft. 
per  minute  velocity,  will  be  466/250  =  1.86  sq.  ft.,  which  must  be  increased 
about  50%  to  get  the  gross  area  1.86  +  (1.86  x  .50)  =  1.86  -f  0.93  =  2.79 
sq.    ft.    gross    area. 

The  heat  required  for  this  air  may  be  calculated  by  the  use  of  t^ie  formula: 


B.   T.   U.    = 


60    CFM    X    R 


50 

When  B.  T.  U.  is  the    heat    required    per    hour. 

CFM     the  cubic  feet   of  air  per  minute. 
R  the  rise  in  temperature  in  the  air. 

Then 

60   X   466   X    70« 
B.    T.    U.    =    — 


50 


39144    B.    T.    U. 


This  added  to  the  B.   T.  U.  for   direct  radiation  makes   a   total   of 
12175     B.  T.  U.  for    direct    radiation. 
39144     B.  T.  U.  for    ventilation. 


51319    B.  T.  U.  total 
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HEAT    LOSSES    IN    HOT    BLAST    HEATING. 

If  the  room  is  ;to  be  heated  by  the  air,  as  well  as  ventilated,  then  the 
temperature  of  the  air  must  be  raised  sufficiently  above  70**  so  that  the 
surplus  heat  in  the  air  will  be  sufficient  to  make  up  the  radiation  losses  of 
the  room.  Usually  IZO*"  to  140**  is  considered  as  the  practical  limits  of 
heating  the  air  so  that  when  the  temperature  of  the  air  would  have  to 
exceed  this  it  is  customary  to  increase  the  quantity  of  air  on  account 
of  the  heating  requirement. 

Under  ordinary  conditions  the  quantity  of  air  required  for  ventila- 
tion is  more  than  sufficient  to  supply  the  necessary  heat  and  this  is 
found  to  be  the  case  in  the  example  cited,  as  is  later  demonstrated. 

The  amouAt  of  air  heated  T  F.  by  1  B.  T.  U.  varies  slightly  at 
different  tempratures  and  humidities,^  as  is  shown  in  the  two  right-hand 
columns  of  the  table  giving  the  "properties  of  Air"  published  on  Standard 
Data  Sheet  No.  9.  It  is  quite  usual,  however,  to  consider  that  50  cu.  ft 
may  be  raised  T  F.  with  1  B.T.U.  or  that  1  cu.  ft.  may  be  raised  50**  F. 
by  1  B.  T.  U.  While  this  is  not  absolutely  correct  it  is  entirely  close  enough 
for  all  ordinary  work  and  facilitates  the  calculations;  when  greater  accur- 
acy is  desired  55  may  be  substituted  for  50. 

In  the  room  in  question  (see  Data  Sheet  No.  ^-D)  it  has  been  determ- 
ined that  the  heat  loss*  is 

12175  B.  T.  U.  per  hour 
and  the  air  per  hour  is  466x60,  or 

27960  c.  f .  h. 

The  increase  in  air  temperature  may  be  calculated  from  the  formula 

B.  T.  U. 

I  = X  50 

C.  F.  H. 

When  I  is  the  increase  in  temperature  in  degrees  above  the  room  tem- 
perature and  B.  T.  U.  and  C.  F.  H.  are  tjie  B.  T.  U.  loss  and  cubic  feet  of 
air  supplied, — both  per  hour. 
When  the  increase  in  air  temperaure  must  be 
12175 

I  = X  50  =  2V  plus,  say  22*  F. 

27960 

As  the  room  temperature  is  70**  then  the  air  temperature  will  be 
70  +  22  =  92**  in  order  to  heat  the  room. 

Proof:  During  the  course  of  one  hour  27,960  cu.  ft.  of  air  enter  the 
room.  Each  cubic  foot  cools  from  92**  down  to  70*  (the  room  tempera- 
ture), or  22*.  As  each  cubic  foot  would  have  to  cool  50'  in  order  to  give 
up  1  B.  T.  U.  in  cooling  22**  it  gives  up  only  22/50  B.  T.  U.  or  0.44  B.T.U. 
27950  cu.  ft.  X  0.44  B. T. U.  =  12,300  B.T.U.  supplied,  against  12,175 
B.T.U.  required. 

The  total  quantity  of  heat  is  then 
60  X  466  X  92/50  =  51200  B.  T.  U. 
if  the  air  is  assumed  to  be  heated  from  zero. 
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1915  STANDARD  EXTRA  HEAVY  ELBOWS  AND   REDUCERS. 


*-A  —H 


Size 
R 

1 

1^ 

2 

2/a 

3 

3^ 

4 

5 

6 

7 

8 

9 
10 
12 
14 
15 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


A 
4 

4% 
4S. 

5^ 
6 

654 
7 

8 

854 

9 
10 
1054 
1154 
13 
15 
15^ 
15}4 
18 
1954 
20^ 
2254 
24 
26 
2754 
29 
3054 
3254 
34 
3554 


Long-TurnElbow. 


ReducingEIbow. 


""^^gh 


Double-Branch 
Elbow. 


Reducer. 
250  LBS.  WORKING  PRESSURE 


Dimensions 


B 

5 

554 

6 

654 

7 

7Va 

854 

9 

954 
1054 
1154 
12K 
14 

155i 

1654 

19 

21^ 

22K 

24 

2654 

29 

3154 

34 

36^ 

39 

4154 

44 

4654 

49 

5154 

54 


C 
2 

2^ 
2^ 
3 

354 
354 
4 

454 
454 

554 

6 

6 

654 

7 

8 

854 

9 

954 
10 
1054 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


6 

6^ 

7 

754 

8 

9 
10 
11 

1154 
12 
14 
16 
17 
18 
19 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 


Dia. 

454 

6 

6^ 

754 

9 
10 
1054 
11 

1254 
14 
15 

16% 
1754 
2054 
23 
2454 
2554 
28 
3054 
33 
36 
38% 
40K 
43 
4554 


Flange 


rhickne; 
11/16 

y*   ■ 

13/16 

H 

1 

1M» 

1  3/16 

1% 

1  S/16 

IH 

1   7/16 

1-K 

IH 

ly* 

iH 

2 

2% 

2  3/16 

2% 

2^ 

2^ 

2% 

2H 
213/W5 

2 15/16 

3 

3H 

3% 

3H 

3  7/16 

3  9/16 
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